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Even if you've never installed a sheet vinyl floor 
before, the new Armstrong Trim and Fit system makes 
it easy to do yourself. And do it right! The Trim and 
Fit Kit has everything you need, including simple step- 
Dy-step directions 

The only hard part is deciding which Trim and 
Fit floor to choose. Because there are so many to 
choose from. More than 170 patterns and colors. A 
variety of performance features like no-wax and cush- 
ioned comfort. And there's a Trim and Fit floor to fil 
most any budget 

Once you've made up your mind, the rest is easy. 
Its truly a do-It-yourselter s dream— come true! 

For free literature, call toll-free 800-233-3823 
(in Pa. 800-732-0048). 
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cars without 4WD. ————————— 
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Holder" clutch, when properly en- ڪڪ ڪڪ‎ 
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MAXIMUM TRACTION. independent suspersionand power: SUBARU. 
IN MINIMUM TIME. assist front disc brakes as standard INEXPENSIVE. AND BUILT 


equipment. | a 
Also standard are two features TO STAY THAT WAY. 

that come with 

every Subaru: 


Subaru pioneered the only vehicles in 
America you can switch into 
four wheel drive without stopping. 

With our “On Demand Four 
Wheel Drive System”, the instant you 
need extra safety and traction, you 
simply flick the lever. 

And immediately you go from 
full time Front Wheel Drive to Four 
Wheel Drive. (For tougher going, cer- 
tain models offer a dual range gear 
box). Subaru gives you the advan- 
tages of both Front Wheel Drive and 
4WD in one road-hugging vehicle. 


HOW WE DELIVER MAXIMUM VALUE. 
EVERY TIME. 


Great gas mileage. The average mile- 
age for our entire line of “Оп Demand 
4WD's" is[26] EPA est.mpg,35est.hwy.* 
Low sticker price. We offer some 
of the lowest priced 4WD vehicles in 
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COMPARISONS. YOUR ACTUALMILEAGE WILL PROBABLY BELE 


** AVAILABLE ON CERTAIN MODELS. d (SUBARU OF AMERICA. їмС1982 QNA 


U i ar FEBRUARY 1983 
Founded in 1872/Vol. 222, No.2 
I ence MONTHLY ® bon 


TheNNhat*s NeW magazine 


HIGHLIGHTS invisible bomber—the plane that radar can't see 
ОЕ Unique shapes and new composites are only part of the "stealth" secret. PAGE 60 
THiS Computer programs do your taxes the easy way 
ISSUE They'll weigh strategies for your approach or simply prepare the return. PAGE 102 


PS special section: the '83 imports 
We test six 50+ mpg cars and check out what you can buy for under $7,500. PAGE 77 


How science traced the killer asteroid 
A suspect in the dinosaur extinction was pegged b metal it left behind. PAGE 36 


World's fastest laser stops action at the quantum limit 
In a fleeting femtosecond, these pulses capture elusive phenomena. PAGE 65 


Double-shell houses—at last we know why they work 
The reasons aren't what experts thought, but they enable better design. PAGE 56 


COVER PAINTING BY DEAN ELLIS 


a 


CARS AND DRIVING PS SPECIAL SECTION: HOME AND YARD 
THE '83 IMPORTS 


Modular engines accelerate Build extra living space 
on all cylinders, cruise on half... 64 PS car test & driving report: м within your present walls... . . .. 90 
Traction control stops 50+ mpg imports ............ 77 Cut foundation-wall heat loss. ... 94 
wheelspin on jack-rabbit starts... 76 Economy imports: What can Fast-setting drywall compound 
Automotive trouble-shooting quiz 99 you buy for under $7,500?...... 83 lets you tape like a pro. ........ 
ЕТЕ а nome: n сапе naven . 
ENERGY NEWS NEW TECHNOLOGY Seventh PS-APA plywood contest. 124 
Two batch heaters: , Physicists seek first atoms 
dollar-for-dollar solar champions 20 created by Big Bang .......... 24 SPACE AND AVIATION 
occi ld acide کے‎ ak How science traced Satellite spots future supernova.. 15 
pray ut your 105565. ... .... i arnir | | | Р E : 
eg am E the killer asteroid. ............ 36 Composite helicopters. . . .... "E 
ouble-snell houses-at Invisible bomber—secrets of 
last we know why they work .... 56 the plane that radar can't see. ... 60 
World's fastest laser stops the REGULAR FEATURES 
COMPUTERS AND ELECTRONICS action at the quantum limit ..... 65 рс readers talk back .......... 4 
Detroit report 
Computer programs do your | ienc 
income taxes the easy way ..... 102 NNhaisNew DIGEST 
Word processor for Apple ll..... 118 Four-wheel ATV . 68 


"Say, 5ттокеу—”............. 32 
NEW PRODUCTS AND INVENTIONS Gallic go-getter .............. 70 PS/What's news ............. 55 
Racket has a fatter sweet spot... 34 What's new in boatin 
Space-stretching design gives What's new іп tools........... 72 
big-boat feel to pocket cruiser ... 88 What's new in home improvement 73 


Garage-door security system .... 120 What's new in electronics ...... 74 
inum trusses : What's new for your car........ 75 


А 


А TRAE EY 


Mechanics and Handicraft ® Popular Science ® Copyright © 1983 by Times Mirror Magazines, Inc. All rights reserved. Printed in U.S.A. 


No other ultra brings you 

a sensation this refreshing. 
Even at 2 mg.. Kool Ultra has 
taste that outplays them all. 


This One 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. билей ma. "ai TIE ma. rientine: |1. | Il | | 


0.6 mg. nicotine av. per cigarette by WZSO-NB5 


lar 


Editor-in-Chief C. P. Gilmore 
Editor Everett H. Ortner 

Executive Editor Herbert Shuldiner 
Art Director W. David Houser 
Copy Chief David D. Vigren 


GROUP EDITORS 

Arthur Fisher 

Science & Engineering! Special Projects 
Richard L. Stepler Consumer Information 
Alfred W. Lees Reader Activities 


SEN'OR EDITORS 

Jim Dunne Automotive, E. F. Lindsley Engineering, 
John Free Technology, William J. Hawkins Electronics, 
Susan Renner-Smith, V. Elaine Smay 


ASSOCIATE EDITORS 
Jack Keebler Automotive, Charles A. Miller, 
Daniel J. Ruby 


Copy Editors: Timothy O. Bakke, 

Kathleen Murphy Lord 

Staff Photographer: Gregory Sharko 

Home & Shop Editor: Alfred W. Lees 

Boating Editor: David D. Vigren 

Art Editors: John F. Crowley, Richard J. Meyer 
Art Associate: Hugo Salhuana 


West Coast Editor: Jim Schefter 

Southeast Editor: Evan Powell 

European Editor: David Scott 

Editorial Assistants: Kathleen Brown (Chief), 
Eleanor Freebern, Daniel King, Sandra Taylor 
Senior Production Manager: Henry W. Kazmirowski 
Business Manager: Anna Dallas 


ADDRESS EDITORIAL MAIL to 
Popular Science Editorial Dept. 
380 Madison Ave., New York, N.Y. 10017 


We cannot be responsible for loss of unsolicited 
queries, manuscripts, or photos. They will not be 
returned unless accompanied by return postage. We 
welcome readers' comments, but regret that 

the volume of mail does not permit us to answer 
each letter individually. 


CONSULTING EDITORS 

Jim Schefter, Space 

stephen Mercaldo, Auto Maintenance 
Smokey Yunick, Auto Mechanics 

А. J. Hand, Photography 

Robert Gannon, Science 

R. J. De Cristoforo, Tools & Techniques 
Richard Day, Home & Shop 

Ben Kocivar, Flying 


EDITORIAL OFFICES 
380 Madison Avenue, New York, N.Y. 10017 


Published monthly by 
TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue, New York, N.Y. 10017 


SUBSCRIPTION SERVICE. (Only mail regarding sub- 
scriptions should be sent to Boulder, Colo., address be- 
low.) New or renewa/ orders: Send to Popular Science 
Subscription Department, Boulder, Colo. 80302. In U.S. 
and its possessions, one year $13.94, two years $24.97, 
three years $34.97; in Canada and elsewhere, one year 
$17.94, two years $32.97, three years, $46.97. Subscrip- 
tion orders processed electronically. For all subscrip- 
tion adjustments, write to Robert Harlan, Popular Sci- 
ence, Box 2871, Boulder, Colo. 80302. For change of ad- 
dress allow eight weeks; please give both old and new 
addresses. Postmaster: Please send notices of undeliv- 
ered copies (Form 3579) to Mr. Harlan. Controlled-circu- 
lation postage paid at New York, N.Y., and additional 
mailing offices, publication number 493730. Popular 
Science is entered as second-class matter at the Р.О. 
Dept., Canada. Microfilm editions are available from 
University Microfilms, Ann Arbor, Mich. 48106. 


4 | POPULAR SCIENCE 


PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 


380 Madison Ave., 


New York, N.Y. 10017. Because of the la 
ume of mail, we are unable to acknowledge unpublished 


e wol- 
etters. 


Nola talks back 


References to the NASA power-factor 
controller (PFC) in the article “Power Sav- 
er" [PS, Nov. '82] seem to imply that all 
effort on the device ceased after a patent 
for the basic concept was issued five 
years ago. To the contrary, the problems 
mentioned were solved soon after public 
interest was shown, and | have received 
or applied for 12 patents relating to sin- 
gle- and three-phase PFCs. The NASA PFC 
has been successfully marketed by many 
of the more than 200 firms that were 
granted cost-free licenses to manufacture 
the device. 

There are, in addition, at least six other 
types of motor-power savers being mar- 
keted, including the Parker device you re- 
ported on. | have tested most of these and 
have found none that can equal the per- 
formance of the PFC when all factors are 
considered, including ability to soft-start 
a motor, stable operation at near-zero in- 
ertial loads, maximum energy savings 
over the entire load range, ability to re- 
spond to sudden change in load, and ease 
of manufacture. Also, most of the other 
systems are sensitive to the amplitude of 
the current. This means that, in critical ap- 
plications, one spare controller may be re- 
quired for each size of motor. The NASA 
PFC is insensitive to current amplitude 
and one spare controller of a given horse- 
power rating will serve any motor of 
lesser or equal horsepower with no sacri- 
fice in performance. 

Frank Nola 
Marshall Space Flight Center 
Huntsville, Ala. 


Parker states that its technology will not 
likely be used in household appliances 
because of the non-motor electrical de- 
vices they contain. But if this system can 
be reduced to "small black boxes or even 
microchips," as the article states, why 
can't it be direct-wired into the appliance 
where it will control only the main motor 
and not the peripheral electrical circuits? 

Ray S. McAllister, Ames, lowa 


E. F. Lindsley replies: "We gave an erro- 
neous impression about the PFC. For the 
record, Nola's power saver is being wide- 
ly—and successfully—used. Reader McAl- 
lister is correct that the ideal way to use 
such devices would be to build them into 
the motor, and this is the route Parker is 
taking. The company is avoiding the 
household market because of Irmited suit- 
able applications. Remember (from our 
previous coverage) that refrigerator mo- 
tors, which are closely matched to a spe- 
cific compressor load, are about the worst 
possible application for a power saver.” 


Hot focus 


Sorry, Mr. Smyth, but your "Geodesic So- 
lar Concentrator” [PS, Dec. '82] does not 
have "a concentration ratio of about 900 
suns," even though you use 900 little mir- 
rors. 11 would if your target were four 
inches square and every one of those mir- 
rors were focused exactly on target. In 
that case, your target would melt unless it 
were made of ceramic. Assuming from 
the photos that the target is 15 inches 
square and that none of the mirrors 
misses at all, you still wind up with a very 
respectable 57 suns. Congratulations, 
though, on your design. | have been work- 
ing on a similar project using an eight-by- 
16-foot mirror array, and my design has 
proved susceptible to high winds. 
Thomas Scanlon, Lynbrook, N.Y. 


Jerry Smyth tells PS that the dispute over 
concentration ratio is one of semantics. 
The reader is right if the ratio is figured as 
the average intensity on the target. How- 
ever, his circular reflector produces the 
greatest intensity in the central two-inch- 
dia. area of the 16-inch-square target. 
There, the concentration ratio is close to 
900 suns, and in fact holes have been 
burned through some 12-gauge-steel tar- 
gets. 


Attention, inventors 


l'm still getting letters and calls about 
your five-year-old article “Help for Inven- 
tors" [PS, May '78], and more than 20,000 
total inquiries from PS readers have been 
received by the old Oregon Innovation 
Center, so | thought I'd bring you up to 
date. Several Canadian and U.S. universi- 
ties [RTB, PS, May '82] have implemented 
the Preliminary Innovation Evaluation 
Service (PIES) developed in the original 
program. Evaluation assistance is also 
available in the private sector through the 
Innovation Institute (2265 Shields Ave., 
Eugene, Ore. 97405), of which | am direc- 
tor. In addition to evaluation, we can offer 
limited new-venture, technology-transfer, 
and business assistance. Deserving in- 
ventors are also referred to other pro- 
grams through our Innovation Network. 
In less than a year we've helped to launch 
five new ventures. One of them isn't go- 
ing to stay small very long. 
Gerald G. Udell, Director 
Innovation Institute, Eugene, Ore. 


New energy answer 


Jan Kreider's answer about retrofit insu- 
lation of walls ["Alternate-Energy An- 
Continued 
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PS readers talk back 
[Continued] 


swers,” PS, Nov. '82] does not warn about 
putting a vapor barrier on the exterior 


side of the additional insulation. Installa- 


tion of six-mil Visqueen could cause some 
problems. 
John J. English 
Rutherford, N.J. 


Jan Kreider replies: "Yes, ! should have 
noted that a breathable infiltration barrier 
such as Du Pont's Tyvek, not an imperme- 
able vapor barrier, is the proper material 
for this application.” 


Domestic ceramic 


Your article on ceramic diesel engines 
[PS, Dec. '82] gave the unfortunate im- 
pression that Japanese companies have 
pioneered this development. The Cum- 
mins Engine Co. started work on this con- 
cept many years before the Japanese and 
still seems to be far ahead of them in this 
technology. 
Robert K. Catterson 
V.P. of Research 
Briggs & Stratton, Milwaukee, Wis. 


Qur March '82 cover story on ceramic en- 
gines noted the Cummins work. The fol- 
low-up was intended to report develop- 
ments from across the Pacific. 


| More than it can chew 


| was surprised at William J. Hawkins’ 
statement ["New Personal Computers," 
PS, Nov. '82] that "not much 16-bit soft- 
ware has been written yet." The DEC PDP- 
11-series computers, introduced in 1970, 
use 16-bit central processors. А large soft- 
ware library, including operating sys- 
tems, multiple languages, and a variety of 
scientific, engineering, statistical, and 
business-application programs, is avail- 
able. 
Linda F. Milliguay 
Cambridge, Vt. 


Hawkins seems completely unaware of 

the 16-bit Texas Instruments ТІ-99/4А 

home computer. Over 1,000 business, en- 

gineering, scientific, financial, education- 
al, and game programs run on it. 

Gary Sprunk 

Phoenix, Ariz. 


William J. Hawkins replies: "The state- 
ment referred only to the ‘new’ personal 
computers díscussed in the article. By the 
time you read this, a great deal of 16-bit 


| software will be reaching the market.” 


Smart defenses 


By describing the Phalanx antimissile 
weapon as a "system of last resort” [PS, 


| Oct. '82], | feel that you left readers with 


the impression that U.S. surface ships are 
unprotected against low-flying missiles. 
In fact, the Vulcan/Phalanx is a very dead- 
ly weapon. First, it fires very quickly 
(3,000 or 6,000 rpm), and it uses uranium 
subcaliber projectiles that will penetrate 
anything. Equally important, it's smart. 
Two co-mounted, computer-controlled 
radar sensors continuously track the in- 


coming target and follow the outgoing 

rounds. Anything flying into this defense 

system is heading for instant destruction. 

As of 1981, 400 Vulcan/Phalanx units were 
to have been made for 239 ships. 

Mike McAvoy 

North Georgetown, Ohio 


Ocean-floor radar 


Two points need to be clarified about 
your article "Synthetic Aperture Radar" 
[PS, Sept. '82]. Though NASA and NOAA 
withdrew sponsorship of the Nantucket 
shoals experiment, this important scien- 
tific endeavor has not been canceled. The 
Naval Research Laboratory (NRL), with 
some support from the Office of Naval Re- 
search and participation from a variety of 
other agencies, is proceeding with a se- 
ries of experiments aimed at explaining 
the unexpected ability of SAR to resolve 
ocean-floor features. This program in- 
volves in situ remote-sensing experi- 
ments as well as theoretical and laborato- 
ry studies. 

Also, while no new U.S. SAR-equipped 
oceanography satellite is now scheduled, 
an L-band SAR was carried aboard the 
second mission of the space shuttle and 
another is planned to go into orbit in 1984 
as part of the space shuttie #17 payload. 
That flight will be coordinated with an 
NRL remote-sensing experiment. 
Davidson T. Chen, Gaspar R. Valenzuela 

Naval Research Laboratory 
Washington, D.C. 


Wrong theater 


People interested in space development 

[It's Time to Stop the Space Retreat," PS, 

Oct. '82] should spend more time in the 

lab than in hazy political battles over that 
which has not yet occurred. 

David Johnston 

Tucson, Ariz. 


Between the lines 


Thank you for your fine review of the 
Smith-Corona TP-1 Text Printer [“Bits & 
Bytes," PS, Sept. '82]. However, one tech- 
nical error appeared: The TP-1 does tie to- 
gether the carriage-return and line-feed 
commands. That is, whenever a carriage- 
return command is received by the print- 
er, it automatically also performs a line 
feed. To prevent a double line feed, the 
printer is programmed to ignore any line- 
feed command issued by the computer 
that immediately follows a carriage-re- 
turn command. 
Mort Gutman, Dir., Printer Marketing 
Smith-Corona Div., New Canaan, Conn. 


Corrections: The Dornier 228 aircraft [10 
Hot New Planes," PS, Dec. '82] is pro- 
duced in Germany, not France. 

Due to devaluation of the French franc, 
the prices of the Aldes-Riehs heat ex- 
changers [''Heat-Saving Vents," PS, Jan.] 
have been reduced. The model VMPH is 
now $1,308, the VMPI-5 is $1,642, and Hs 
VMPI-7 is $1, 746. 
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The tiller that works in one pass. 
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Sears 
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horsepower at the drawbar. 
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DETROIT REPORT 


By JIM DUNNE 


Inside the Fiero 


Pontiac's two-seat P-car, to be named 
Fiero, is set for introduction next fall as a 
1983 model. The P-car's mid-engine lay- 
out marks a design departure from any- 
thing GM has ever done. The plastic body 
panels laid over a metal sub-body are also 
a first for GM. Up close, the car is just as 
interesting. Sitting inside it is like sitting 
in the British TR7 sports car. The wind- 
shield is set far forward of the driver, and 
there is plenty of legroom, thanks to the 
behind-the-seat placement of the engine. 
A high, boxy spine runs down the center 
of the car at about elbow level to the driv- 
er. Atop this is the four-speed shifter and 
electric window switches. The shift lever 
is set at the driver's right hand in a com- 
fortable position. Its throws are extra- 
short with no more than four inches from 
first-to-second or third-to-fourth gears. 
This is for close communication with one 
of three engine choices: a 2.5-liter (153 cu. 
in.) push-rod four, a turbocharged 1.8 
(112 cu. in.) with multi-point fuel injection, 
and a V6. Passengers sit down low, and 
that leaves plenty of headroom. Some 
storage room is provided behind the 
seats, but the main trunk is behind the en- 
gine at the rear. This is an oddly shaped, 
oversize "pocket" that's big enough to 
hold a three-suiter plus some loose bag- 
gage. Up front, under the hinged hood, is 
a storage area similar in capacity to the 
old VW Beetle's. Pontiac executives are 
still talking about an $8,500 price tag for 
the X1/9-based Pontiac, but don't be sur- 
prised to see prices start at just under 
$10,000. “We expect to build as many as 
140,000 a year," a Pontiac spokesman 
told me. Could be, but the price will have 
to compete favorably with Firebird's for 
that to come true. 


Air sprung 

Look for the first air suspension on an 
American car since the late 1950s to show 
up on the 1985 Lincoln Mark VII. Good- 
year has developed a practical air spring. 


It's actually a rubber bag shaped like a 
skinny barrel. Ап on-board air compres- 
sor will automatically keep the bags inflat- 
ed to the correct pressure. Later, if not ini- 
tially, the driver will have the choice of in- 
flating the springs to a higher or lower 
pressure to take advantage of different 
spring rates for varying road surfaces. 
That way the springs can provide either a 
soft, boulevard ride or a firm ride for bet- 
ter handling. One extra benefit is the abil- 
ity to lower the ride height of the car by 
reducing the air pressure. This offers an 
immense advantage in aerodynamics. 
Lowering reduces the frontal area of the 
car and eliminates much under-car turbu- 
lence. Air springs were dropped from GM, 
Ford, and Packard models in the late 
1950s after a year of production because 
the air systems could not maintain pres- 
sure. "We were just not ready for them 
then," Pontiac's former chief engineer 
Steve Malone told me. "But the new sys- 
tems work just fine." 


25 grand for a Vette? 


That's the price Chevy is expected to ask 
for its all-new 1983 Corvette when it 
makes its appearance in another month 
or so. Too much? Chevrolet's general 
manager Bob Stempel doesn't think so. 
"Look at the price of our Corvettes now; 
they're going out at about $20,000. Then 
look at what they're asking for a Ferrari 
[$50,000-- ]. We think buyers will be will- 
ing to spend the extra $5,000 when they 
see what we have to offer." Among the 
things you'll see are lightweight alloys 
used extensively in the suspension and 
drive train, a new front suspension, and a 
cornering ability of 0.9 gs. That's the best 
in the industry for a production car. It 
sounds like a serious car, Mr. Stempel. A 
very serious car. 


1985 Cutlass styling 

A look at the 1985 Cutlass Supreme 
shows that the upright rear-window styl- 
ing theme will be around for at least the 


rest of the 1980s. The new four-seat luxu- 
ry car, which shares its body with Grand 
Prix and the Regal two-door, will have 
front drive and be at least a foot shorter. It 
will be based on Firenza's J-car chassis, 
but the wheelbase will be stretched two 
inches. Using the J chassis means front- 
wheel drive for the first time in this mod- 
el. The rest of the styling? It has a long 
hood and short, high trunk, and the grille 
is placed down low—close to the bumper. 
Overall, though, the prototype looks un- 
impressive, especially at the rear, where 
the trunk and backlite impart a chopped- 
off appearance. 


Compact vans 


The front-drive passenger van Chrysler is 
preparing for next year will put that com- 
pany alone in the compact-van field, since 
neither Ford nor GM has a similar model 
in the works. Chrysler will use the K-car 
front-drive system for its van, starting in 
1984. But in 1985, Chevy's new van will 
have front engine and rear drive, the 
same layout used now. Chevy's van looks 
the same outside as the current one, ex- 
cept that the body is stubbier, thanks to 
the foot-shorter overall length. Proto- 
types are four-door; the doors look like 
those on the Chevy Suburban. This may 
indicate that two models will be com- 
bined in the new body—van and compact 
Suburban. 


A-body wagon 


GM will add a station wagon to its mid- 
size-car lines next year before dropping 
the wagons from the G and B lines. The 
new Celebrity/Ciera/Century/6000 wag- 
ons will have front drive. A unique part of 
the rear-end design is a vent window at 
the extreme rear of the greenhouse. The 
rear door will be a hatch type. The wag- 
ons join two- and four-door sedans, 
which have already been introduced. 


Turbo wave 


Turbocharged four-cylinder engines will 
return performance to high-volume small 
cars. А number of manufacturers have 
turbos on the drawing board or in produc- 
tion, and the trend toward high perfor- 
mance will continue for the foreseeable 
future. Pontiac has a turbo version of the 
1.8-liter (112 cu. in.) Brazilian engine now 
used in the Pontiac 2000 ready for 1984. 
This engine should also show up in the 
Pontiac Fiero as an option. Ford has re- 
vived its on-again-off-again turbo 2.3-liter 
(140 cu. in.) engine and will make it avail- 
able in a number of car lines, including 
Tempo/Topaz, LTD/Marquis, and Mus- 
tang/Capri. Chrysler will have a turbo op- 
tion in the G-24 sports car next fall. The 
Europeans—Audi, Mercedes, Saab, Fiat, 
Volvo, Renault—have been offering tur- 
bos for a number of years, and more are 
on the way from VW. Nissan, Toyota, and 
Honda are in on the turbo blitz, too. Why? 
Problems with durability are mostly 
solved, and the turbo brings back the per- 
formance buyers are demanding while al- 
lowing almost all the advantages of 
small-engine fuel economy. 
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Bevel Sanding NS e ; Convex Curves 


The combination of a quiet-running, SY ISE sander and 
1" wide x 30" long sanding belt makes this the most useful single 
power fool you'll ever own. 

The disc handles rough sanding and shaping. The belt sander 
takes care of finishing, sharpening and polishing. 

3" throat depth, easy belt adjustment makes inside sanding 
simple. Has a platen that provides a rigid sanding surface if you 
need it but removes for flexible belt sanding. 

Great tool if you don't have a workshop. Great tool if you do. 
Available wherever fine power tools are sold. 

Dremel, Division of Emerson Electric Co., Racine, WI 53406. 


THE DREMEL 
DISC-BELT SANDER 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Setting your sights. 


Once upon a time you were a master block- 
builder and your sand castles were voted best on 
the beach. It took more than a couple of years 
and a lot more work. But at last you've designed 
3 building that's going to last. 


You're tasting success and it sure tastes good. 


THE TASTE OF SUCCESS. tg 
Great laste fi a . А 


with Low Tar. 1 
That's Success! 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Sun-powered high flyer 


An extraordinary unmanned aircraft is be- 
ing designed for possible use in the 
1990s. Shown in the artist's concept be- 
low, it is called the solar High Altitude 
Powered Platform (НАРР!. Its function: to 
loiter at 70,000 feet for months at a time, 
deriving enough electric power from its 
solar cells to drive its large propeller and 
maintain station. 

The design methodology for the HAPP 
concept is being developed by Lockheed 
Missiles and Space Company under a 
nine-month contract with NASA's Lang- 
ley Research Center in Virginia. The space 
agency is contemplating applications for 
HAPP that include monitoring crops in 
California's Central Valley for the U.S. De- 
partment of Agriculture. 

Photovoltaic solar cells cover both 
sides of the vertical stabilizers and both 
sides of the wing tips. During the day, the 
wing tips hinge up to receive the maxi- 
mum amount of sunlight. At night, the 
HAPP wing tips revert to horizontal for 
best aerodynamic performance, and the 
craft runs on fuel cells charged during 
daylight. 

Lockheed designers say the wingspan 
could range from 150 to 300 feet, and the 
weight from 1,000 to 3,000 pounds. Wing 
loadings would be less than a pound per 
square foot through the use of light, 
strong, graphite-epoxy structures, togeth- 
er with Mylar and Teflon coatings on the 


aluminum wing structure. The central 
pod would carry a 100-pound instrument 
package containing various sensors for 
monitoring. 

One possible launch site for the solar 
HAPP is Palestine, Tex., where the U.S. 
Weather Bureau maintains enough data 
to predict the weather days in advance. 
That's important because of the special 
requirements of the aircraft. It would best 
be launched on fuel-cell power at 3 a.m., 
when winds are calmest. It would then 
take four hours to spiral up to 70,000 feet, 
recharging the fuel cells as the sun came 
up. The plane could achieve speeds of 
about 75 knots to reach and maintain sta- 
tion between 60,000 and 80,000 feet, 
where upper-level winds are lightest, and 
could remain there for months. 


Alcohol in France 


Wine consumption in France, whose citi- 
zens once could be described as viewing 
life through rosé-colored glasses, has 
dropped precipitously, according to a 
study by the French National Institute of 
Agricultural Research and the National 
Office of Table Wines. It declined from 
120 liters per capita in 1964 to 90 liters by 
1981. In fact, France is one of the few ma- 
jor countries whose total alcohol con- 
sumption is dropping slightly, although it 
still has one of the highest levels in the 
world. One sign of the times: А major 
maker of pastis, the licorice-flavored 


aperitif that is virtually a national symbol, 
has begun to turn out a nonalcoholic ver- 
sion. Zut, alors! 


Silicon ribbons for solar cells 


Engineers at Arthur D. Little, Inc., in Cam- 
bridge, Mass., report that they have suc- 
ceeded in growing large-grain polycrys- 
talline silicon ribbon as wide as four 
inches with improved handling character- 
istics, as seen in the photo above. The 
edge-stabilized ribbon process under de- 
velopment by Arthur D. Little since the be- 
ginning of 1980 promises solar-cell wafer 
material with conversion efficiencies 
"well above 10 percent," at a cost of as 
little as 60 cents per peak watt. 
Continued 
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CompuServe is the easy to use videotex 


service designed for the personal 
computer user and managed by the com- 
munications professionals who provide 

. business information services to over one 
fourth of the FORTUNE 500 companies. 

Subscribers get a wealth of useful, 

profitable, or just plain interesting infor- 

: mation like national news wires, electronic 
banking and shop at home services, and 
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communications network for ele 
mail, a bulletin board for selling, swap- 

ping, and personal notices and a multi- 
channel CB simulator. 

You get games on CompuServe, too. 
Classic puzzlers, educational, sports and 
adventure games and fantastic space 
games featuring MegaWars, the "ultimate 
computer conflict? 
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‘toll free, 800-848-8990, for an illustrated 


guide to the CompuServe Information 
Service. The videotex service for you, no 
matter which computer you buy. 


CompuServe 


РО. Box 20212 
5000 Arlington Centre Blvd.. Columbus, OH 43220 


800-848-8990 in Ohio caii 614-457-8650 


An H&R Block Company 


Scientific 
Calculator 
Chronograph 


1-YEAR WARRANTY — 30 DAY TRIAL 


=. 


CHECK THE VALUE !!!! 


© MICRO COMPUTER — This 8-digit calculator 


| watch has a multitude of abilities. Besides normal 


calculator functions, you get a full range of scientific 
functions: sin, cos, tan, sim", cos“, tan", log, In, 10*, 
e, ху, xa х2, tx, 9", e" EXP, + /— у, 
( ), DEG, RAD, GRA, %. You also get 12 metric 
conversion functions. 


e 24-HOUR CHRONO — with 1/100 second 
precision, you can measure net/lap/1st-2nd place times 
to 24 hours. А tone signals the stopwatch has started 
or stopped. 


• 12/24-HOUR FORMATS — This international 
traveler can be set in either 12- or 24-hour time. Hour, 
minutes and seconds are displayed with quartz 
accuracy within -+ 15 seconds per month. A panel 
light is standard for night viewing. 


e TWO ALARM SYSTEMS — You can get the 
daily alarm for any minute of the day or night. Ideal for 
wake-up or meeting reminders. The second alarm can 
be set to chime every hour. 


e PROGRAMMED CALENDAR — The electronic 


| calendar displays month, year, date and day. It's pre- 


programmed to the year 2099. 


e TWO MODELS — Two rugged, water-resistant 
models are available. The stainless steel model 


| CFX-200 is only $79.95. The featherweight black 


polysulfone model CFX-20 can be yours for only 
$59.95. Both come with a long-life lithium battery in 
place, a 1-year warranty, and ON THE RUN's 30-day 
money-back guarantee. 

These watches will not be in stores for months, 
even at prices much higher than ours. Order now, as 
our allotment is limited. 


FOR FASTER SERVICE 
CARD HOLDERS CALL TOLL-FREE 


1-800-437-4385 


On‘ lee Run 


107 Roberts Street, Dept. PS-2 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 


To order, call toll-free number above or send 
check or money order for the total amount plus 
$2.50 for first watch, $1.00 for additional 
watches to cover shipping. Add an additional 
$2.00 for U.P.S. Air Delivery. 

N. Dakota residents add 3% tax. 
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Science newsfront | 
[Continued] 


Future commuter 


The one-seventh-scale model in the pho- 
to above represents NASA's latest think- 
ing about the future of commuter aircraft. 
The craft is a "three surface" version, so 
called because it has a forward canard, a 
main wing, and a rear horizontal tail. It is 
being tested in a Langley Research Center 
wind tunnel to investigate stability and 
control, especially in low-speed situa- 
tions. One notable feature is that the mod- 
el can be taken apart and reconfigured by 
moving the engines and wing to various 
positions and by removing the canard. 
The long, slender wing is designed to be 
fuel-efficient; engines are aft-mounted 
because they do not interfere with wing 
lift and generate less cabin noise in that 
position. 


Insulin from bacteria approved 


The U.S. Food and Drug Administration 
has concluded that a form of human insu- 
lin manufactured by bacteria through re- 
combinant-DNA, or genetic-engineering, 
techniques is both safe and effective and 
may be sold in the United States. The hor- 
mone, to be made and marketed by Eli Lil- 
ly and Co. under license from Genentech, 
Inc., was developed by biologists at the 
City of Hope National Medical Center and 
Genentech. It is the first human-health- 
care product from recombinant-DNA 
technology to be so approved [see "De- 
signer Genes," PS, May '82]. 


Termites and the atmosphere 


Environmental chemists have added ter- 
mites to the list of principal sources of 
methane in the atmosphere (the others 
are swamps, rice paddies, geologic gas 
reservoirs, agricultural burning, and di- 
gestive processes in cows and other rumi- 
nants). Patrick Zimmerman of the Nation- 
al Center for Atmospheric Research says 
that termites, which inhabit two-thirds of 
the Earth, emit some 165 million tons of 
methane, about half the annual global 
production. Termites have an anaerobic 
digestive system, in which methane, or 


"marsh gas," is a byproduct. Methane 
acts much like carbon dioxide to create a 
greenhouse effect in the atmosphere be- 
cause it is transparent to ultraviolet radia- 
tion but absorbs infrared. 


Doppler ultrasound probe 


Dubbed MAVIS 200, the computerized 
blood-flow analyzer seen in the photo be- 
low measures circulation in arteries and 
veins. It produces three-dimensional TV 
images of the insides of blood vessels 
and computes not only the total volume 
of blood flow in a particular artery or vein 
but also the velocity profile of blood at 
any selected site in the vessel. Significant- 
ly, it does all this without physically in- 
vading the circulatory system, thus spar- 
ing the patient considerable discomfort. 

In use, electrodes are located on the 


body to record the heartbeat, and an ul- 
trasound probe is gently moved over the 
surface of the skin. А beam of ultrasound 
from the probe's transducer is directed 
through the skin to a blood vessel and is 
reflected by the moving blood cells. The 
motion of the blood cells produces a 
Doppler shift in the frequency of the ultra- 
sound, which can be detected by standard 
techniques. 

In the photo, the MAVIS 200 is being 
used to scan one of the carotid arteries. 
Detecting obstructions there can alert 
physicians to impending stroke or other 
severe problems in high-risk patients. 5] 


Satellite spots а 
future supernova 


Nine thousand light-years away from 
Earth, the life of the most massive 
and luminous star known in the Mil- 
ky Way is drawing inexorably to a 
close. Soon—tomorrow or 10,000 years 
from now—it will become a superno- 
va, producing more light than our en- 
tire galaxy. The end will have come 
for Eta Carinae, 10 times more mas- 
sive than the sun and yet a mere 
youngster by comparison, a bare two 
million years old. 

How do we know Eta Carinae is 
about to blow up? Astronomers Kris 
Davidson of the University of Minne- 
sota; Nolan R. Walborn of Cerro Tolo- 
lo Inter-American Observatory in 
Chili, now at Goddard Space Flight 
Center; and Theodore Gull, also of 
Goddard, have been studying the ex- 
traordinary star, with support from 
the National Science Foundation. 
"Only one star in about 10 billion is as 
massive as Eta Carinae," reports Dr. 
Davidson. "It's so powerful, it's really 
going fast." 

One clue to the star's imminent de- 
mise has been its variability. Eta Car- 
inae has been observed for about 200 
years. At first a "fairly bright" star, 
during the 1800's it shot out some ma- 
terial and became the second-bright- 
est star in the sky. Later the exploded 
gas condensed into a cloud, obscuring 
the star. 

Interesting facts, but was the star 
just forming, an unusual middle-aged 
star, or one near its end? The key was 
the cloud's composition. With the help 
of the International Ultraviolet Ex- 
plorer satellite [PS, Sept. '78], astron- 
omers were able to determine that the 
gas was mostly nitrogen, an indica- 
tion of advanced age. Conclusion: The 
star is dying. 

Once it blows, the Southern Hemi- 
sphere star will be visible even in day- 
light. (It's almost over the Falkland 
Islands and can be seen from Puerto 
Rico.) Asked to speculate how bright 
the supernova might be, Dr. Ted Gull 
said, "Somewhere between Venus and 
the moon." The brightest supernova 
yet recorded was in 1006 and ap- 
peared in the constellation Lupus 
the Wolf. Eyewitness accounts say it 
was about the brightness of a half- 
moon. 

Ав Eta Carinae burns its last stores 
of fuel, we can, for the first time, pre- 
pare to see and study one of the most 
spectacular events the universe has to 
offer.— Kathleen Brown 
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Я СТС footprints are yours. Sure, 
IS all yours. you can go halfway around 
the world to find your perfect beach. But why? 

In fact, South Carolina has more golden beaches, 
graceful gardens, history, mystery, adventure and special 
charms than you ever dreamed. And theyre all in a big 
beautiful book thats yours for the asking. 

For more information call 1-800-648-5000 or write: 
South Carolina Vacation Guide, Room 513, Box 78, 
Columbia, SC 29202 
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— lively learning experience that has all the fun and fasci- 


Now you can meet the challenges of today's incredi- 
bly rapid changes in electronics quickly and easily. 
This professional level electronics learning series is 
as innovative as the circuitry it explains and as fasci- 
nating as the experiments you build and explore! 


From digital logic to the latest 16-bit microproces- 
sor, you master one subject at a time with McGraw-Hill 
Concept Modules sent to you one at a time, once a 
month, to make up the complete CONTEMPORARY 
ELECTRONICS SERIES. Each module of the fifteen in 
the Series is a unique blend of *hands-on" experience, 
interactive audio cassettes, and vividly illustrated 
printed support materials. Together they will prepare 
you for tomorrow's better jobs or advancement in your 
present position by staying current with today's electron- 
ics revolution. Professional in every respect, yet it's a 


MASTER THE “NEW ELECTRONICS" WITH McGRAW-HILL:* 


nation of a hobby. 


Understand Digital Logic ... 
Microprocessors ... Optoelectronics 


Here's an extraordinary opportunity to update your 
understanding of today's most important technological 
changes in electronics. You can start from scratch or usé 
the Series to update yourself. You cover the latest inte- 
grated circuits, including TTL, CMOS, and ECL digital 
circuits; op-amps; phase-locked loops; microprocessors; 
and opto devices such as LEDs and LCDs. 


Perform Electronic Experiments 


With your first module you'll use the latest digital 
integrated circuits to build an oscillator circuit that dem- 
onstrates digital signals—verified visually by the flash 
of light emitting diodes (LEDs) and audibly by tones 
produced through the mini-speaker that is provided. 

You'll know the differences (and similarities) be- 
tween electronics and electricity, learn the concepts ap- 
plicable to all electronic circuits. With the first module, 
you will be able to identify the major passive compo- 
nents, like resistors, capacitors, inductors, diodes and 
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. зе a Prototyping/Design 
Construct al boratory 
ên you reach the midpoint of your 


Series, you will have 
constructed a profes- 
sional Prototyping/ 
Design Laboratory 
which will become a 
valuable learning tool 
throughout the remain- 
der of your studies. 
This Prototyping/De- 
sign Lab contains a sig- 
nal generator, logic 
switches, pushbuttons, 
and LED indicators. It 
rivals professional in- 
struments that are 
widely used in indus- 
trial laboratories for 
electronic design and 
development as well as 
testing and measuring. 
Because of its versatil- 
ity, it is an instrument 
that you will use again 
and again, even after 
you have completed 
your Contemporary 
Electronics Series. 
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to guide you through hands-on experiments. Finally, having 
completed the Series, you can be awarded a Certificate of 
Achievement from the McGraw-Hill Continuing 
Education Center upon passing an optional final 
examination. 
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Update Your Knowledge of 
the New Electronics 


This program is for you whether you're a scientist 
who can use electronics to improve or speed up your 
investigations. . . а teacher who'd benefit from а refresher : 
in contemporary components, circuits and applications 
...a manager or supervisor in an electronics related 
industry or business. . . an engineer in another field who 
finds electronics playing an ever more important role in 
your work. .. someone looking to find new direction in 
this wide open field . . . or the kind of person who wants 
to understand what's going on in the world around you. 

McGraw-Hill’s Contemporary Electronics Series 


offers you the quickest 
and probably least ex- 
pensive learning 
method available today. 
and the only one with 
"hands-on" experience. 


No Risk, 
No Obligation 
And we invite you 
to prove all this to your 
own satisfaction—with- 
out risk and without 


With your first module you ll receive thi 
йе : rofessional solderless breadboarding sys 
committing you rself in i d you to connect ro umi aie 
any way. electronic circuits easily and quickly. It' s 
Return the replycard throughout the series and can be used lat 
and we'll send you the first design, build and test your own circuits. 
module and other mater- 
ialsfor a free 14-day examination. If you're not absolutely 
satisfied, and certain that this is an enjoyable as well as 
highly effective way to learn, simply return the module 
to us along with the unpaid bill and that will be the end 


of it. 

If you wish to continue, we'll ship the remaining 
modules automatically, about once a month. Remember, 
each module comes on the same 14-day free examina- 
tion basis, with no obligation to pay for any module you 
don't want to keep. 

Return the reply card now. It'll bring you the first 
module Contemporary Electronic Components and Cir- 
cuits ... your first step in becoming an expert in the 

"new electronics.” There's no risk or obligation. 


If the card is missing write to: 
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"HL 
Contemporary Electronics Series 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 
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weekend's time using lodn ga 
able materials costing aljj. 
Though they have much im. 
the details of the two unit: 
interesting contrast in choic: 
rials and design priorities. 
The Sun Mummy uses tv 
Its enclosure, including an 
cover, is insulated. It uses | 
glazing and plumbing conn # 
is designed to operate at up, 
grees F and to save some he 
overnight. The Sunflower, ¢ 
er hand, has one tank, an uj 
enclosure, special solar-ty: 
and garden-hose hookups. 
at only 90 to 110 degrees F 
water must be used the d 
duced. Both designers cl: 
30 percent fuel saving anc 
less than three years. 
The Sunflower perforr 
through use of a cusp ref 
ing). This concentration: 
oped by French solar pio 
and Meinel) effectively 
collector's area and mai 
ciency as the sun che 
during the day. "It is sc 
ficient,” Johnson says 
features of insulati« 
plumbing almost im 
come cost-ineffective." 
surprising claim, Jc 
that insulated test ve 
lector produced high 
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Strong new reason 

to pick Ranger! 

Ford's tough Ranger is already the best-selling 
4-cylinder pickup built in America: Now it offers 
V-6 power and performance, too! 

| V-6 Ranger Driving Power. New optional 2.8L V-6 

| boosts driving power and excitement. And it's 
available in both 4x2 and 4x4 models. 


More payload than Chevy S-10. Rangers 1755-1b. 
payload option is the largest of any American- 
built small pickup. 

R. L. Polk & Co. CYTD registrations, August. 1982 
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Get it E up. 


Ford's new Electronic Engine Control, EEC-IV, con-| 

stantly monitors the Ranger V-6 for most effective 
| | performance. It can 

, process a million com- 

mands a second! 

— Widest choice of 

X engines. Only Ranger 4x2 

offers two 4- кзн gas engines 


and a V-6, plus a new diesel 
FORD DIVISION 


that the Chevy S-10 
cant match. 


| Albert Skiles's Sun Mummy 


EXPLODED VIEW н 


TANK SUPPORTS 


2x2 FRAMING TANK SUPPORTS’ 
| | OPERABLE 
PLYWOOD FOIL-FACED COVER 
RIGID INSULATION 
REFLECTION DIAGRAM REFLECTION DIAGRAM 


FOIL-FACED 
RIGID INSULATION 


PLUMBING DIAGRAM 


DRAIN VALVE 


but not enough to overcome the cost 
saving of an uninsulated box. Nor 
could the added cost and trouble of us- 
ing copper tubing be justified. 
Skiles’s Sun Mummy uses quality 
insulation and plumbing parts. But 
the designer shunned special solar 
glazing in favor of standard 34-by-76- 
inch tempered glass. “This size panel 
is kept in stock by almost all glass 
suppliers as a replacement for sliding 
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Bill Johnson's Sunflower 


| EXPLODED VIEW 


TEMPERED 


RECYCLED | 
WATER-HEATER 


RECYCLED | 
WATER-HEATER 
TANK 


FRAME 


| FROM, 
| OUTSIDE 
САТЕ VALVE | FAUCET 
COLD | 


glass doors,” Skiles says. "It won't de- 
teriorate under sunlight and is resis- 
tant to impacts." 

The size of the panel dictated other 
design decisions: the size of the enclo- 
sure and the use of two tanks. Like 
the Sunflower, the Sun Mummy's en- 
closure is lined with reflecting foil— 
but not in a cusp shape. To increase 
collecting area, the Sun Mummy's 
open cover focuses additional solar 
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energy on the tanks. Skiles plumbs 
the two tanks in series to provide hot- 
ter water. A greater quantity of cooler 
water would result from connecting 
the tanks in parallel. 

Sun Mummy plans are available for 
$8 from Solar Design (230 W. Center, 
Fayetteville, Ark. 72701); Sunflower 
plans ($10) or kits ($186), from John- 
son Solar Designs (RFD #1, Old Rte. 
114, Goffstown, N.H. 03045). 25] 
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Physicists seek first atoms 
created by Big Bang 


How do you go about sniffing out a 
single atom—an object so small that 
100 million of them in a row would 
measure only an inch long? To thick- 
en the plot, consider that out of every 
trillion atoms, only one may be of the 
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variety you're seeking. Indeed, the 
atom may not exist at all. 

But physicists at the University of 
Minnesota are betting it does exist. 
And to find it, they’ve developed a 
technique called laser fluorescence, 


E | | B 
VU SCIL. — 
.4 e - a ы. Б, Eas ota é $ Apl ү 
1 WW 1 
J " А 
' p E 
i i = x 
ve ai 
== E cs П 
E Ыы | (Sree 
* 


"s 
fe 


p= 


А 
As 


Dux - = L = an LN = - E ud Foe a 
P Ж Cte й Кеа bow wm uM alis "LE nasa ali, г.г i л ала M ec | : 
om oo EX. ru B E bos ШЫ IW ur рЫ а җил: Tat air Ты j n Vs ul Ac DI ف‎ ee ا‎ 
hh E EX pue T DM E es LE \ АА, P re Es T cy 1] 
xL LE MED Ya wb a4 а в ۴ ы. а: ү и n даде BET Ме, „ Jr А 


und T 
x TUBES: 


ry 


simply measure 
drill, snap gutter 
into fittings 


PUE Br 


Exclusive, B 
patented 7 
"RAINGO'" ridges | 
reduce ice. heat 
and debris 
buildup 


7034 E. Court St. Box 309 
Davison, MI 48423-0309: 
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which permits the detection of single 
atoms as they pass through a laser 
beam. “Still, the search will make 
looking for a needle in a haystack 
seem easy,” says George Greenlees, 
the project leader and a professor of 
physics in the University’s Institute 
of Technology. 

The atoms the physicists are seek- 
ing may have been formed in the first 
few microseconds after the Big Bang, 
the explosion of energy that many sci- 
entists believe created the universe 
20 billion years ago. If so, they would 
be very heavy atoms. The reason: Im- 
mediately after the blast, tempera- 
tures soared to maybe one billion tril- 
lion trillion degrees C; however, ex- 
pansion and cooling took place rapid- 
ly. “The result,” Prof. Greenlees theo- 
rizes, ‘may have been that very heavy 
quarks [hypothetical subatomic parti- 
cles] were created and trapped in the 
nuclei of those first relatively few 
atoms.” Thus those isotopes would be 
100 to 10,000 times heavier than oth- 
ers formed a few seconds later when 
the temperatures were already sig- 
nificantly lower. Most of the universe 
is composed of these later, lighter 
atoms. 

But if some of the early, heavy iso- 
topes survived, they should be distrib- 
uted randomly throughout the uni- 
verse, Greenlees believes. To detect 
them, his team built a large table and 
suspended it so carefully that it 
doesn’t move—not a millimeter—even 
if a lab door is slammed. The laser 
was set up using lenses and mirrors- 
arrayed on the table like croquet 
wickets. They tuned it to such a pre- 
cise frequency that it varies no more 
than one part per billion. 

At the other end of the table is an 
oven. In it the physicists will heat so- 
dium, the material they chose for the 
test. “We could use any material,” 
says Greenlees, “since evidence of the 
Big Bang—if it is anywhere—should 
be everywhere.” A pump will main- 
tain a constant vacuum within the ap- 
paratus. Finally, they hooked up a 
computer and fine-tuned the entire 
setup to eliminate distortion from ex- 
traneous events. 

When everything is go, the re- 
searchers will vaporize the sodium in 
the oven, send it into the vacuum 
chamber, and expose it to the laser 
beam. A sensitive detector will mea- 
sure each atom, looking for any that is 
much heavier than the rest. 

Greenlees hopes to find some heavy 
isotopes, of course, but even a nega- 
tive result would be useful, he main- 
tains, for it would tell us what did not 
occur during the Big Bang, or, at 
least, that the particles created were 
not as stable as predicted.—V. E. Smay 
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As elegant as yesterday 


Classic Motor Carriages, tbe worlds largest 
replicar assembly manufacturer, presents its 
classic line for the 805. Millions of dollars have 
been spent in engineering research to enable 
Classic Motor Carriages to produce the finest 
replicar assemblies available. Gelcoat finish... 
no rusting ever! All replicar assemblies are fully 
warranteed by a company that cares. 

Classic owners report gas mileage of 30-34 
MPG. Our replicar assemblies  , 
are designed for tbe 
person of average | e si 
mechanical Ji 
Skills using 
ordinary tools. 


Look for our displays at airports in Austin, Chicago, Cleveland, Dallas/Ft. Worth, Dallas|Love, Denver, Des Moines, 
Detroit, Jacksonville, Kennedy La Guardia, Mempbis, Miami, Minneapolis-St. Paul, New Orleans, Palm Springs, 


as modern as tomorrow. 


VISA. Am. Express Diners Club 
Acct. NO. — Exp. Date 
Signature 


Fill out tbe coupon below and begin tbe 
most rewarding experience of your life. 


CLASSIC MOTOR CARRIAG ES 


16650 N.W 27th Аге. PO. Box 10 
Miami, Florida 33054, (305) 625-9700 
Mon.-Fri. 9AM-9PM Sut. 9AM-5PM Sun. 1AM-4PM 


Enclosed is $1 ea. for a full color brochure 
and consumer buying guide for Replicar 
Assembly: Gazelle and Bugatti 
Classic Sbeedster Classic TD —— 
Classic Speedster C . 

Enclosed is $5 ea. for a full color brochure on 
the handcrafted, factory-finisbed: 
Gazelle Classic Speedster —— 


Name 
Address 
City mmm E zip 


Home 
Phone Logs aai 


Bus. ( Area Code ) 


Please charge on my: MasterCard 


Phoenix, Portland, Sacramento, San Antonio, San Jose, Seattle, St. Louis and Tucson. 


©1982 Classic Motor Carriages, Inc. 


Some Equipment depicted is optional. 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Kodak plays a neg 


A darkened room. A 21-inch TV screen. A 
dozen or so feet away, a small box on a 
table. Next to that, a young woman with a 
small remote-control device in her hand. 
These were the elements of a recent Ko- 
dak demonstration before a small group 
of reporters in Cologne, West Germany. 
As we watched, she inserted a Kodak 
film disc in the unit on the table and 
flicked a switch. An image appeared on 
the TV screen in handsome color. It was 
the positive image of the film negative. 
Thus did Kodak bring together the 
worlds of film and video technology. This 
experimental video-display unit, built in 
Kodak's research labs, could provide a 
link between the snap-shooter's picture 
taking and his TV watching at home. The 
system would enable the disc-camera 
user to see his pictures much as transpar- 
ency shooters do—projected large. 
Indeed, the disc-camera photographer 
would have a further advantage: the 
chance to manipulate the film image. Us- 
ing the remote control, our Kodak demon- 
strator was able to zoom in for a close 
look at as little as a quarter of the image, 
or move to either side. More: As she did 
so, she was encoding the disc's magnetic 
core for future viewing. Thereafter, every 
time she returned to that picture, the 
screen showed the cropped image. And 
even more than that: If she wanted prints 
made from that negative, the encoding 
would instruct the processing machinery 
to make the print exactly as she had 
cropped it. 
At the heart of Kodak's system is a 
CCD—charge-coupled device—a solid- 
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state imaging sensor that converts film 
images into electronic signals. These sig- 
nals—inverted to change the negative im- 
age to a positive one, color corrected, en- 
hanced for sharpness, and compensated 
for compatibility with video—would be 
delivered to the antenna terminals of your 
TV set. The picture on your screen, says 
Kodak, would have more than 350,000 
pixels—picture elements—for a very de- 
tailed TV image. 

Although the system is designed for 
disc-camera users, it seems obvious that 
the technology could be expanded to oth- 
er areas of photography. A 35-mm pho- 


tographer, for example, might view his 
negs on TV, just as if he were looking at a 
slide show; and, if there were a magnetic 
stripe on the film, he could at the same 
time encode each frame both for future 
viewing and for print making. Indeed, in- 
stead of routinely ordering a print from 
each negative as he now does, he might 
view and crop the negs electronically be- 
fore selecting those to be printed. 

Is such a system in sight at this time? 
Kodak says it's not committed to manu- 
facturing a disc player yet, but it's "one of 
many new product possibilities that make 
the future look so exciting." 


Kodak bats 1000 


And more Kodak news: At Cologne, the 
company introduced a new Kodacolor 
film with an ASA of 1000. It's based on a 
new silver halide technology that, says 
Kodak Research Director L. J. Thomas, 
"could be the key to even more-efficient 
films from Kodak." We tried a sample car- 
tridge at PoPULAR SciENCE and liked the re- 
sults: excellent color and sharpness, 
slight graininess. 


Revolutionary hybrid: 450-mm cat with a plastic element 


Here at PoPULAR SciENCE we have been 
tracking the course of a lens revolution 
exemplified in Vivitar's Series 1 f/4.5 450- 
mm catadioptric lens, which should be on 
the market this spring. In December '81 
['Now They're Designing the Next Gener- 
ation of Superlenses"] we described the 
importance of plastics in overcoming the 
difficulties of making aspheric lens ele- 
ments. Traditionally ground lenses, made 
by passing an abrasive material over 
glass in a spherical arc, suffer from spher- 
ical aberration: Light rays passing 
through in any place but the center come 
to a focus at a point nearer the lens than 
on-center rays. Costly extra elements are 
needed to correct the resulting lack of 
sharpness. Aspheric lenses eliminate that 
need. But they have been prohibitively ex- 
pensive—in glass. 

Now | have been able to examine a pro- 
totype of Vivitar's new hybrid—glass and 
plastic-lens. At its center is a molded 
aspheric methyl methacrylate element 
three inches across and an inch thick. The 
plastic element contributes not only to the 
lens's lightness (2.6 pounds) but also to 
its f/4.5 speed. You focus the lens by 
means of an internal rear group of ele- 
ments. Ап outer ring moves a helical fo- 


cusing ring inside. Further protection for 
the internal lens parts is afforded by four 
sealing rings (see drawing), designed to 
make the lens airtight. For still more pro- 
tection, the barrel is encased in a thin rub- 
ber jacket. The lens comes with five rear- 
mounted screw-in filters (red, yellow, sky- 
light, and two neutral density). Price: 
probably (my guess) $250 to $300. I'll re- 
port further on this unique lens when | get 
hold of one. 
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Of course, we can't prom- 
ise your ratchet will last 40 
years, but Craftsman mechan- 
ics tools are still made of 
, tough alloy steel, then heat 

treated and tempered for 
durability. 

And today, Craftsman 
sockets have thin-wall con- 
struction for easy access to 
hard-to-reach areas. 

No wonder millions of people 
like the Pauleys have chosen 


Back in the ‘30's, Keith Pauley's 
great- grandfather started <a 
out using his Craftsman oer 
mechanics tools on @ P ا ج‎ 
his horsedrawn 
hay rakes and wagons. 
The set was handed 
down to his son, who 
used it on all sorts of 
things. Then came Keith's 
Dad and the '36 Dodge pickup. 
Well, it wasn't long before Keith 
got his hands on the set and he's 
been using it ever since. 625 тетте Craftsman mechanics tools. And 
When Keith had a problem = now this 40-piece tool set is the 
with the ratchet's drive shaft, ON SALE -ON SALE JAN.30-FEB.19 _ 30-FEB. 19 Craftsman Choice from January 


after 40 some years of use, we $00 99 30 through February 19. Ata 


offered to replace the entire savings of over 50%, don’t you 


ratchet under our full unlimited SAVE think it’s time you made it yours? 
warranty. A warranty which OVER 50% p< You'll be happyze know Kelth 
says, "If any Cr aftsman hand got his part. And word has it, Keith's 
tool or socket ever fails to give and Sears will replace it, free of son is going to get the original tool set. 


complete satisfaction, return itto charge.” Keith wouldn't hear of 
the nearest Sears store in the U.S. it. All he wanted was a new part. 


Tool set savings based on regularseparate — Prices and dates apply only to continental 


power and hand tool catalog prices. United States except Alaska. © Sears, Roebuck and Co., 1983 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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LIGHTS: 8 mg. "tar", 0.7 mg. nicotine av. per cigarette, FIC Report DEC. ‘Bl; FILTERS: 15 mg. “tar”, 1.1 mg. nicotine av. Der cigarette by FIC method. 
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Experience the 
Camel taste in Lights and Filters. 


HOUSEPOWER CLINIC 


By EVAN POWELL 


Energy-Saving House lives on 


One of the big successes of the 1982 
World's Fair in Knoxville was the Eneray- 
Saving House. For those of you who 
didn't visit, the house was a turn-of-the- 
century preservation on the fairgrounds 
that was retrofitted with energy-saving 
devices—ranging from greenhouses to 
vapor-compression cooling units. It also 
contained displays of other kinds of 
equipment, most of which, l'd say, would 
work well. All in all, the house stimulated 
a lot of positive thinking from both visi- 
tors and exhibitors, and already Conergy 
Marketing, host of the house, is at work 
on its next version—for the 1984 World's 
Fair in New Orleans. According to Coner- 
gy's Larry Heard, the new version will be 
a modern home, possibly a panelized 
structure like our PS research home here 
on Chestnut Mountain, designed to illus- 
trate the potential of energy-saving 
equipment in current home designs. In 
the meantime, Conergy is publishing a 
newsletter about energy-saving devices. 
To subscribe, write Energy-Saving House 
Letter, Box 30073, Knoxville, Tenn. 37930, 


or call toll-free (800) 282-7516. 
2, A Battery-powered 


Q log splitter 


| read about the Yukon electric log splitter 
in the June 1981 issue of PS, but have not 
been able to find one locally. Is the splitter 
still available, and if so, where can | find 
one? 

B. J. Lewis, Asheville, N.C. 


The Yukon log splitters have been scarce, 
but the X-1000 is now in full production 
and you should be able to find one at a 
local fireplace or wood-stove dealer by 
the time you read this. If not, write Yukon 
Energy Corp., 9890 N.E. Highway 85, Min- 
neapolis, Minn. 55434. They'll put you in 
touch with the nearest dealer. 


115-volt thermostats 


My radiant-heating system, installed in 
1959, is controlled by a General Controls 
thermostat that operates on 115 volts. | 
want to change to a modern thermostat 
with more flexibility, but those | find oper- 
ate only on 24 volts. How do | convert my 
system so it will operate with a 24-volt 
thermostat? 

M. Weissbluth, Stanford, Calif. 


You need to add both a transformer and a 
24-volt relay—the transformer to power 
the thermostat (which in turn would ener- 
gize the relay upon demand for heat) and 
the relay to control the burner and pump. 
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A simpler solution would be to use an en- 
ergy-saving thermostat such as the light- 
sensing Li!Tronic [PS, Nov. '81], which 
operates on 115 volts and could replace 
your old unit directly. 


Keeping cool 


My older Kelvinator 766-IR refrigerator- 
freezer, which has automatic defrost in 
the refrigerator section only, doesn't keep 
food cold enough (around 45 degrees F). 
After | discovered that (by monitoring the 
temperature with an accurate thermome- 
ter), | replaced the thermostat. The refrig- 
erator operated satisfactorily for a day or 
so, but then the trouble recurred. There 
doesn't appear to be a defrost timer in the 
circuit. What else can | check? 

Bill Santarsiero, Waterbury, Conn. 


Like most auto-defrost systems, yours is a 
cycle-defrost model! controlled by the 
thermostat in the refrigerator compart- 
ment. After it shuts the compressor off at 
the end of the cycle, it lets the tempera- 
ture on the chilled evaporator plate rise 
above freezing (usually to about 39 de- 
grees F) before it allows the system to run 
again. Knowing that, you can begin to 
search for the real culprit. 

First check the freezer-compartment 
temperature. If it's very cold (below zero 
degrees), you have big problems—proba- 
bly a slow leak in the system that prevents 
the evaporator plate in the refrigerator 
section from cooling even if the system 
runs all the time. This is a job for a pro- 
fessional with special equipment. 

if the freezer temperature is normal 
(zero to 15 degrees) or if it's slightly 
warm, the problem may be no more than 
a lint-clogged condenser that prevents 
the system from operating at full capacity. 


Insulating water heaters 


For 10 years l've kept records on energy 
use in my small business. | use one or two 
gallons of hot water per day in the sum- 
mer. With all gas turned off except to the 
hot-water tank, | use six to seven ccf [600- 
700 cubic feet] of gas per month, usually 
within the minimum amount charged by 
the gas company. The water heater is 13 
years old and only holds 20 gallons. It was 
the cheapest heater to buy at the time. 
What about insulation? | think it's pretty 
rare for a heater to require additional 
insulation. 

E. M. Pinkerton, Elmwood, Neb. 


Not so rare. But there are variables, and 
it's wise to consider them. One variable is 
the location of the heater. If the heat radi- 
ated from the water heater is transferred 


into an area where it's needed, that's not 
a loss. On the other hand, if the heater is 
located in a cold area, it is a loss, one that 
would be greater in winter than in sum- 
mer, Another factor is the size and con- 
struction of the heater. Yours, being 
small, would have a much lower heat loss 
than an 80-gallon model, and even 13 
years ago some were better insulated 
than others. You may be one of the lucky 
ones. 

Some good studies support the evi- 
dence that many heaters can benefit from 
added insulation. My own feeling is that if 
the heater cabinet feels warm to the 
touch, it could use a blanket. 

A word of caution to those considering 
such blankets: Be sure to follow instruc- 
tions for cutting insulation away over 
electrical access panels, around openings 
for air flow, and over vents in gas-fired 
heaters. 


Bridging the gap 


| removed the top of my Maytag A206 
washer when | noticed water leaking on 
the floor, and found that the source was a 
plastic gadget located in the hose line be- 
tween the inlet valve and the tub. | re- 
moved the part апа cleaned it, but it still 
leaked. | then spliced the two ends of the 
hose together with a short piece of copper 
tubing, and the machine now runs fine 
again. What's the plastic gadget for and 
should | replace it? 

Phil Silverman, Petersburg, Va. 


That plastic part is known as a siphon gap 
or air gap and is required on all equip- 
ment connected directly to a water line. 
its purpose is to prevent siphoning of con- 
taminated water into your water-supply 
line in the event of a pressure drop while 
the machine is in operation. Replace it 
right away. 


Spring cleaning 


My sister gave me a little-used refrigera- 
tor that had been in storage for two years. 
When ! opened the door | discovered that 
its food compartment was full of mold 
and mildew. I've cleaned and scrubbed 
for two weeks now. It looks better, but it 
still has an odor. Is there any cure? 
Deborah Smith, San Francisco, Calif. 


Go over everything once more, using a 
solution of baking soda and water. It 
helps to run the refrigerator because the 
air circulation and cooling will rid it of any 
moisture that may remain. Buy at least 
two activated-charcoal filters from a de- 
partment or appliance store and place 
one in the freezer and the other in the re- 
frigerator compartment. The condition 
should gradually improve. To prevent 
such problems whenever a refrigerator is 
turned off for more than 24 hours, the 
doors should be blocked open with card- 
board or wood. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 
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WINTER'S CALL 


Take up the exciting chal- 
lenge of winter flying in 
the world's finest ultra- 
light aircraft. The Quick- 
silver MX offers fun fly- 
ing at its best. 


Complete Information: $4. 


хе Ipper aircraft inc. 


World s Largest Manufacturer of Ultralight Aircraft 


1080-C Linda Vista Drive 
San Marcos, CA 92069 


EXPAND YOUR 
LIVING SPACE 


WITH A FOUR SEASONS 
PASSIVE SOLAR 


GREENHOUSE _ 


OUTDOOR LIVING-INDOORS! A beautiful insulated 
glass addition for solar collection, hot tub enclosure and 
Sun-time activities. Bronze finish modular design 
provides a wide range of sizes. Exclusive patented 
Pow Н Vent". 

CATALOG and TAX CREDIT GUIDE: Send $1, for 1982 
Theme Catalog. price list and tax guide for passive solar 
credits. 

SAMPLE WINDOW KIT: Send $5. for actual sample о! 
P.P.G. bronze finish aluminum frame and glazing, 
assembly manual, heating guide plus Catalog and tax 
credit guide. 


— FACTORY REBATE 
up to $1000. 00 off cat. prices 
See your local authorized Four Seasons Dealer for 
details or Call Direct — TOLL FREE! | 
Limited Time Otfer 


FOUR SEASONS 
GREENHOUSES 


Mfg. by Four Seasons Solar Products Corp 


910 Route 110, Dept. PS-302 
Farmingdale, N.Y. 11735 
a Д IN N.Y. CALL (516) 694-4400 
CALL TOLL FREE 1-800-645-9527 


| €» 1982 Four Seasons Greenhouses 
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SAY, 9IVIOKE Y— 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Let the old dog lie 


Several ads on TV urge viewers to get 
their transmission oil changed, but | seem 
to remember that you said if the transmis- 
sion is not giving any trouble, it's best not 
to open it up. Am | right? 

Robert Overfelt, Terre Haute, Ind. 


Yes, but I think if you get two to three 
years of good service from a vehicle in 
heavy use, it's not a bad idea to change 
the oil. | believe in that case, a change 
once a year or 20,000 miles wil! probably 
pay off. My leave-the-old-dog-alone-as- 
long-as-it-is-working theory is a different 
deal. If it’s not necessary, l'm afraid dis- 
turbing the old stuff with new lube might 
cut loose the residue. 


Carb-kit kickback 
| recently installed new plugs, wires, rotor 
arm and cap, and a carburetor tuneup kit 
in my 1972 Ford wagon. Now it coughs 
and sputters at around 30 mph when | at- 
tempt to accelerate fast. If | accelerate 
gradually, it runs okay until it reaches 50 
to 55 mph, where it hesitates. What do 
you advise? 

Bill Palfreman, Dearborn, Mich. 


Go back into the carburetor and find out 
why the acceleration system isn't work- 
ing. Be sure ignition advance is right. А 
weak coil can also do it. 


Pinging problems 
My 1976 Buick Century with 231-cu.-in. V6 
has had a pinging problem since day one. 
| solved it for about 70,000 miles with 
Amoco premium unleaded gas. Now the 
pinging has returned. The timing has 
been adjusted by many different mechan- 
ics to no avail. 

Robert Kalin, Miami, Fla. 


Pull the heads and clean off the carbon, 
and maybe check the valves while you're 
at it. Then have the distributor centrifugal 
advance slowed down and get the vacu- 
um advance speeded up. You'll probably 
get rid of the ping. 


Oil use: almost nil 

l've been using Mobil 1 in my 1979 Toyota 
Corolla and '80 Toyota Sport pickup 4x4. 
l've gone 15,000 miles and not used more 
than ' quart of oil in either vehicle. | also 
have an oil analysis run about every 3,000 
miles, and it usually shows normal to be- 
low-normal wear. Occasionally, though, 
an abnormal reading shows up, but then 
all is okay on my next check. Why? Also, 
l'm concerned because the viscosity 


shows up at about 14. Can that protect my 
car and truck? 
Kenneth A. Klem, Deer Park, N.Y. 


Your results are spectacular; your oil con- 

sumption is the best l've ever heard of. 
Don't worry about viscosity; it's no factor 
as long as you're not finding wear residue 
in the oil. The reason why wear samples 
rise and fall is that sometimes material 
held in an area falls back into the system 
because of its weight or because of an oil- 
flow change during an extra-hard run. 


Popped plug 


A small plug on the carburetor of my 1979 
Lincoln Mark lll popped out; a mechanic 
tapped it back in with a hammer 'and 
sealed it with epoxy. Is this safe? What's 
the purpose of the plug? 

Pat Sweeney, Roseville, Calif. 


/ think it's okay. Those plugs sea! holes 
used in manufacturing to permit drilling 
interconnecting passages. You shouldn't 
need epoxy if you install a new plug. 


Needs head jacked up 


My 1980 Omega four-cylinder makes a 
loud tapping noise until it warms up. The 
factory rep had a can of engine cleaner 
poured in, but it worked for only three 
weeks. A GM service bulletin says a shim 
and gasket will raise the head and cure 
the problem. Is that true? 

Richard A. Mellwig, Tatamy, Pa. 


The bulletin's advice should solve your 
problem. The necessary clearance has 
been known for about 60 years. How do 
cars get built with mistakes in kindergar- 
ten engineering? 


Bad vibes from engine 


My 1976 Dodge van with a 318-cu.-in. en- 
gine has a bad vibration at 35 mph. It will 
also shake when stopped if | speed the en- 
gine up to the equivalent of 35 mph. 
Lester S. Stahon, Edison, N.J. 


Your vibration is in the engine. Look for a 
loose front balancer, foreign material 
such as mud or asphalt, or a loose or out- 
of-balance flywheel. Also check for bro- 
ken or loose motor mounts. The fan or al- 
ternator or their belts could be loose or 
bad. Least probable—an out-of-balance 
engine crankshaft. 


Leaky cooling system 


| have a 1978 Buick Le Sabre, and recently 
l've had to add antifreeze and water to the 
reservoir. | don't see anything in the oil, 


and | changed the pressure cap. The deal- 
er did a pressure check and found nothing 
wrong. 

Robert Sanshuk, Chicago, Ill. 


You've got a leak. As a rule it's the pres- 
sure cap, but it can be a hose that leaks 
when hot and under pressure. Also, it 
could be more serious, such as a minor 
head-gasket leak. Have the dealer fix it be- 
fore it costs you. 


Cadillac 8-6-4 fluctuates 


My 1981 V8-6-4 Cadillac vibrates and la- 
bors going from four to six cylinders until 
it shifts to eight or downshifts to four, 
which smooths it out. | don't understand 
why it does this on six cylinders. The deal- 
er says it's common on V8-6-4 Caddies. Is 
this true? 
B. L. Jacobsen 
South Chatham, Mass. 


When everything is perfect and normal, 
the cars work fine. But when they're off 
just a little, they can cause mechanics to 
find another way to make a living. | don't 
have your answer, and | don't know any- 
one who does. 


Deceleration backfire 


After a recent carburetor overhaul my 
1975 Honda Civic started "backfiring" 
through the exhaust. | realize this is not a 
true backfire but unburned gas exploding 
in the exhaust on deceleration. What do 
you think? 

Terry E. Cuff, Camden, Tenn. 


You have an air leak into the exhaust sys- 
tem during deceleration. Look in the car- 
buretor-heat area since it started with car- 
buretor removal. 


Gear grinder 


My 1972 Toyota Carina with 120,000 miles 
drives great, but recently | started hearing 
a grinding noise that occurs just momen- 
tarily while driving. It sounds as if the 
starter is engaging. | discovered that mov- 
ing the shift lever forward just a fraction 
causes it. In addition to other things, l've 
rigged a wire to hold the lever in place 
and haven't heard that grind. Why is this 
happening? 

Milton Silver, Van Nuys, Calif. 


l'd check the starter solenoid for correct 
retraction and possibility of input current 
other than from the key. Then check crank- 
shaft end play and flywheel for tightness. 
Also, check the transmission for tight- 
ness. The trouble may be in the transmis- 
sion—main drive gear floating, rear main 
shaft floating, or shift detent in trouble 
and gears only partially engaged. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—"', POPULAR SCIENCE, 380 Madison Ave., 
New York, М.Ү. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 
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Discover Coleman® quality, luxury 
and comfort. With ten 1983 models 
to choose from, there's a Coleman 
camping trailer to suit your budget 
and style. And every Coleman trailer 
rewards you trip after trip with light- 
weight, economical towing, saved 
hotel and restaurant costs, and years 
of reliable service. Now, and down 
the road, Coleman gives you more 
family fun and overall value. 


[GENE 


A BRIGHT REPUTATION FOR QUALITY 
FOR OVER 82 YEARS. 


[rc pA 


l——————— 


Send for your {Е 
free 1983 Coleman 
Camping Trailer Brochure today. 
Mail to Dept. PS, The Coleman 
Company, Inc., Camping Trailer 
Division, Somerset, PA 15501 


Name 
Address _ 


City State 
Phone 


Zip 
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How to get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialty Salesman magazine reveals, "he made 
$70,000 the first three months!" 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hot’ 
new item ... апа WHAM! 

It strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 


the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders —over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 994 
Montvale, New Jersey ^7645 


Mail Order Associates, Inc., Dept. 994 
Montvale, New Jersey 07645 

Please rush full details immediately. 
Name. 
Address 
City 
Sk SE., ТОННИ 
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It was a 100 mph blur. Only the ring- 


ing in your ears told you it was a Jaguar 
55100. Perhaps the greatest English 
sports car ever made. 

This Ив scale replica is authentic 
right down to its knock-off hubs and 


moveable gear shift. Seats push forward 


for rear entry. You can even drive it 
across your desk: the intricate spoke 
wheels with soft tires are connected to 
the steering wheel. Hood lifts to reveal 
fully detailed engine. 

Hand assembled in Italy of ае- 
cast metal with metallic silver 4 
enamel finish and plastic detail- 
ing. 10" long. Weighs 16 ozs. 
One year warranty. 

Plus our 30 day return 
privilege, with a prompt and 
total refund if not satisfied. 

In 1937 this Jaguar was an 

exceptional value at £445. Now 
you can park it on your desk for ; 
only $29. Р 


ORDER TOLL FREE. 
HE BOE EE E ER E & 

For quickest deligere credit card 
holders may call our toll free lines. 
Order #ВС898 for the Jaguar. Or send 
a check for $29 plus 2.50 delivery. CA 
residents add 6*6 sales tax. 


800 344-4444 


In Alaska and Hawaii 800 221-3826 


THE SHARPER IMAGE 


406 Jackson Street, Dept. 8029 
San Francisco, CA 94111 


©The Sharper Image 


Call toll free for our catalog of innovative products. 
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LOWEST PRICES On 


Leg Splitter Components | 


2-Stage Hydraulic Log Splitter TRE | 


* VIKING-HOUDAILLE. Larger co- 

pacity hydraulic, 2-stoge pumps for 

faster cycle times and for use with 

larger cylinders. Needle beorings, 

case hardened gears, clockwise 

rotation ( facing shaft ). Maximum 

pressure 2500-PSI. High perform- - тш 
ance unloading valve, rewerse flow 1 und 9.1170 
check volve. 


е ITEM 89-1159 "ow 13.2-GPM at 3500-RPM. F.0.8. Lincoln 
IN port 3/4" NPT, OUT port 1/2" МРТ, shaft буына 
diam, 1/2". Use with 5-HP engine. 6-1/2" 


x 4-174" x 4", ( 12 lbs. | $147.50 


= [TEM #9-1170 - - 15.7-GPM ot 3500-RPM. , 
Use with B-HP engine. Other specs. some as $159.50 
above. ( 12 lbs. ) Е 


© ITEM #9-1171-- 21.6 - 
GPM at 3500-RPM. IN port 
1-5/8" UM SAE O-ring, OUT 
port 1-5/16" UN SAE O-ring. 
Shaft 5/8" diam. Use : 
with 10-HP engine. 10" = 

x6" x3". ( 33 Ibs. ) ITEM $-1171 


$247.50 
24" Stroke, Dbl. Actg. Splitter Rams 


F.0.8. 
* ITEM #9-062-24 - - 3-1/2" bore, 1/2°' МРТ 
ports, 1-1/2" d. rod. ( 45 lbs. ) Reg. $173.95 $110.00 
e ITEM #9-030-24 - - 4" bore, 1/2" MPT ports, 
1-3/4" d. rod. ( 49 165. | Reg. $154.95 $134.50 
Send $1.09 For 100 Page 
Equipment Catalog 4 


<a) ( Your Can Order Direct From This Ad ) T 
OUR TELEPHONE: ( 402 ) 474-4366 V. | 


SURPLUS CENTER 
Dept. PS-023 Lincoln, NE 68501 
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CUSTOM 


ll WE CUSTOM-MAKE GLASS SCREENS 


TO FIT ANY ARCHED, ODD-SIZE 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


© The Iron Shop 1979, 82 


We build our custom glass firepiane 


screens without compromise in materials 
| or workmanship. The frames are crafted 


from heavy gauge steel. Hinges, latches 


| and mesh curtains are all extra heavy duty. 


We'll not only build you a glass screen to 


| fit, it could last as long as your fireplace. 


| Now on display at our new locations: 


Pomona, CA Sarasota, FL Houston, TX 
(714) 598-5766 (813) 923- 1479 (713) 789-0648 


CALL OR WRITE FOR FREE BROCHURE: 


Our Tel (215) 544- 7100 E 


State. йр 
We accept MasterCard and VISA 


THE IRON SHOP® 


MANUFACTURERS. 


Durbin's 
tennis racket 


has a fatter 
sweet spot 


In the past, tennis-racket design has 
been dictated partly by fashion, part- 
ly by materials, partly by supersti- 
tion, but almost never according to 
principles of physics. So says Enoch 
Durbin, professor of aerospace sci- 
ences at Princeton University. One 
result: a severe case of tennis elbow in 
Prof. Durbin's playing arm. 

So Durbin invented a racket whose 
center of percussion ("sweet spot") is 
at the center of the strings instead of 
its usual location near the throat. Be- 
sides putting the sweet spot where 
most players meet the ball, this di- 
minishes the vibration-causing 
"dead" area at the racket's end. 

Other designers have tried moving 
the sweet spot, but always by adding 
weights to the racket head. Instead, 
Durbin reduced weight in the throat 
by eliminating the crosspiece that or- 
dinarily separates the handle from 
the head. To compensate for reduced 
stiffness in the throat, the main 
strings are strung tighter than the 
cross strings. The mid-size Durbin 
racket is available in aluminum ($80) 
or graphite ($200) at most sports 
shops or from its manufacturer, 
Princeton Sports Products (Box 648, 
Exeter, N.H. 03833).— Daniel Ruby 
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AN AFFORDABLE DREAM 


Your own self-employment venture that can earn vou $700 a week! | 


One thing is for sure. If you work for someone 
else you'll never get rich. The boss might, but 
you won't. It's his business, he gets all the 
money, satisfaction, and recognition. What if 
you didn't have a boss to tell you when you could 
go on vacation? What if you called the shots? 


Chimney Sweeping 

Here's a new business where you can earn 
more in one hour than most jobs pay for a whole 
day. More in one week than a lot of people 
make in an entire month. You're the boss. You 
set the hours and best of all, it's fun. You'll work 
your tail off, but the business will be your baby. 
I've had people tell me that the August West 
Chimney Cleaning System literally changed 
their lives. Not just because of the money they 
are making or the fact that they use more Ivory 
soap, but mainly because they are motivated. 
They're doing their own thing and loving it. 


How much money? 

Recently I telephoned some of the people we 
helped get started in the chimney cleaning busi- 
ness. | wanted to find out — first hand — just 
how well they were doing. With their permis- 
sion, І recorded our conversations. We then had 
a record made which you can play on your rec- 
ord player when you receive our information. 
Here's what a couple of them said. . . 


Dave Richison, Ohio 

"The 3rd quarter of this year I did $23,000, the 
4th quarter | did $24,000. We should hit some- 
where between 55 and 60 thousand this year. " 


Fran Watts, Virginia 

“If we need $200 at the end of the week, it's 
simply a matter of making a couple of phone 
calls. The repeats are just fantastic!" 


John Moszulski, Canada 
"Last month | worked 18 days, and | made 
2,600 bucks.” 


Ed & Mo Simonson, Texas 

“We're very pleased with it. We're making a 
dream come true. We've always wanted sorne 
land and thanks to chimney sweeping we now 
oun 30 acres. " 


"In October of '78 we made $1,530. That was 
our first October. OK, now in October of '79, 
which was last year, we made $3,245. Now in 
October of '80 we grossed $6,593. In one 


month. We're making two grand a week." 


Just what do these people do to earn that kind 
of money? Sweep chimneys. Six to eight a day if 
they're fulltime. Two or three an evening plus 
ten to sixteen on the weekends in the case of 
part-timers who keep their present jobs. Since 
the average charge is $45 for the first and $35 
for each additional in the same house, it's easy 


to see how Ed and his wife Mo are making two 


grand a week. 
But Why? 

Why would anyone pay $45 to have his or 
her chimney cleaned? That can be answered in 
one word — SAFETY! 

When solid fuels such as coal and wood are 
burned in a fireplace or woodstove, they give off 
a flammable by-product called soot. What is 
soot? Soot is a combination of fly ash and creo- 
sote. Creosote is the flammable unburned res- 
idue left over when wood doesn't burn com- 
pletely. The creosote combines with the fly ash 
and the smoke carries it into the chimney flue. 
This soot then sticks to the flue. When a quarter 
inch or more of this stuff builds up on the chim- 
ney walls, it can cause a dangerous chimney fire. 


A Chimney Fire 

Imagine this tall stack coated inside with a 
quarter or half inch of flammable soot. When 
the right amount of heat and oxygen get this 
stuff burning, you have yourself a real fireworks 
show. As the creosote burns, the heat causes 
the natural draft of the chimney to increase ten 
fold. What you now have is a blast furnace that 
looks and sounds like a rocket taking off. The 
temperature of the chimney fire, 2000-3000 
degrees, is enough to disintegrate the mortar 
holding the chimney together. The flaming balls 
of soot shooting out the chimney's top can land 
on the roof and the dry leaves surrounding the 
house. Needless to say — this situation is unde- 
sirable and the people who've lived through it 
get their chimneys cleaned regularly. 

According to the National Fire Commission 
there were 60,000 chimney fires in the U.S. in 
1980 causing $300,000,000 of damage. 75% 
of all fatal residential fires in Vermont, for in- 
stance, were caused by faulty installation and 
maintenance of woodstoves. Tens of millions of 
people are using wood to supplement the high 
cost of oil. There are over 40 million woodburn- 
ing chimneys in the U.S. These people need 
you to clean their chimneys. 


The Height of Technology 

How do you clean a chimney? You do it as 
quickly and efficiently as possible. The more 
chimneys you can clean in a day the more lives 
and loss of property you'll save. And how do 
you do a good job in record time? You use the 
most advanced system available — The August 
West System. 

One of the key elements in the August West 
System is the SootSweeper. This machine is a 
high-powered, high-volume dust collection unit 
that was designed specifically for cleaning chim- 
neys. When I first started cleaning chimneys | 
used a large vacuum truck. lt worked well, but 
they cost over $20,000 now. I also had a prob- 


lem with the 100 feet of hose. It didn't always 
reach the fireplace from outside. The powerful 
but portable SootSweeper has the same kind of 
air-moving muscle as a vacuum truck, but you 
can bring it right in the house. New filter technol- 
ogy is the key to its efficiency and dependability. 

Other key elements of our system are an 
assortment of high carbon steel brushes, special- 
ly designed fiberglass cleaning rods, roof safety 
equipment, an easy-to-follow handbook with 
everything from advertising to chimney design, 
a bi-monthly newsletter, telephone consultation 
and much, much more. | don't have room to go 
into all the details right now. Our information kit 
will explain everything to you. 

l'd just like to say that many years and a tre- 
mendous amount of devotion have gone into 
the development of the August West System. 
We are a strong company with over 5,000 
sweeps in our network! You can join us and 
count on us to help you build a business you can 
be proud of. We are proud of what we do and 
the quality of our equipment and service to you 
reflects our pride. 


To sum up, then... 

Sweeping chimneys may not exactly be a 
"Lazy man's way to riches”. . . you'll work hard 
. ..but the pay is exceptional, the demand is 
steadily growing and new equipment and meth- 
ods make the job far easier, faster and safer than 
ever before. Perhaps best of all, this is one of 
those "dream" businesses that so many of us are 
always looking for: a business with flexible hours, 
low overhead and reasonable start up cost, figure 
about $2500 to do it right. 

Find out more about what it's like to be a 
chimney sweep cleaning 25 chimneys or more a 
week. Just cal TOLL FREE 800-243-5166 
and ask for extension 221. I'll rush you a de- 
tailed information kit with the complete August 
West Story and your 3313 RPM record entitled, 
"Now, Hear It From The Sweeps." We urge you 
to call us at no obligation, TODAY. 


August West Systems, Inc. 
Dept. 2211, 14 Wilton Road 
Westport, Connecticut 06880 


August West 


Call TOLL-FREE: 800-243-5166 
(In Connecticut 226-0754) 
Ask for Extension 221 for full details 


(0 1983 August West Systems, Inc. 


How science traced the 


killer asteroid 


A chance discovery reveals the 
iridium connection between space 
and the mass extinctions of life on Earth 


By ARTHUR FISHER 


The time: 65 million years ago. Earth's poles are ice-free. 
Over the warm, humid landmasses, lordly dinosaurs roam 
and feed among small mammals, birds, lizards. Shallow 
seas harbor fish, giant sea snakes, teeming marine inver- 
tebrates. 

Suddenly, an object blazes white-hot in the sky as it 
punches through the atmosphere at a speed of 100,000 ki- 
lometers an hour. It is an asteroid, a huge chunk of extra- 
terrestrial rock 10 kilometers across. Its enormous mass 
slams into Earth like a titanic battering ram, with a force 
beyond imagining, and blasts out a steaming crater 200 
kilometers across. Shock waves rip through the air, vio- 
lent earthquakes furrow the surface, monster tidal waves 
roil the seas. The impact throws up a volume of pulverized 
debris equal to 60 times the mass of the asteroid itself. A 
vast dust cloud, a thousand times greater than the one 
Krakatoa was to belch up in 1883, ascends in a dark plume 
far above the stratosphere. There it spreads in a thick gray 
cloak until it veils the entire planet from the life-giving 
rays of the sun. 

On Jan. 4, 1980, Nobel laureate Luis Alvarez stunned a 
crowded roomful of scientists and journalists at a San 
Francisco meeting of the American Assn. for the Advance- 
ment of Science. He and his colleagues had unequivocal, 
physical proof, he said, that this scenario had unreeled 65 
million years ago. Moreover, the evidence showed that the 
asteroid collision coincided with and probably accounted 
for the disappearance of the dinosaurs and many other life 
forms—one of the greatest mass extinctions ever, with 50 
to 75 percent of all animal species lost. 

At least six times in the last half-billion years of its his- 
tory, Earth has seen such vanishing acts on a vast scale. 
To account for them, scientists have proposed supernova 
explosions, cometary collisions, asteroid impacts, magnet- 
ic reversals, Arctic Ocean spillovers, and lunar volcanoes. 
One English paleontologist dryly suggested that because 
of a drastic change in the nature of the plants the crea- 
tures browsed on, "one is led ineluctably to the conclusion 
that the poor dinosaurs died of constipation." 
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But Alvarez's asteroid hypothesis was different from all 
the preceding ones. He and his colleagues said that 65 mil- 
lon years ago an asteroid had left a chemical calling 
card—iridium- that was demonstrably not of Earthly ori- 
gin. "That's what made their theory qualitatively differ- 
ent," said David Raup, a noted paleontologist and expert 
on mass extinctions who is chairman of the geosciences 
department at the University of Chicago. "The Alvarez 
theory is testable." 

Three years ago, the original hypothesis and the evi- 
dence adduced for it were greeted with skepticism by a 
substantial slice of the scientific community. Today, al- 
though a lively controversy persists over the biological 
scenario Alvarez proposed, so much new evidence has been 
amassed that few experts doubt that a very large object 
struck our planet 65 million years ago. 

The story of how Alvarez's theory originated and how 
his group substantiated it is a classic example of pure sci- 
entific detection, sparked by those unpredictable flashes of 
insight that mark so many brilliant discoveries. It is also 
one to delight the three princes of Serendip and the spon- 
sors of father-son days. 


Practicing without a license 


Luis W. Alvarez is a tall, well-built, silver-haired man. 
His deep, booming voice is colored with the broad tones of 
the Far West. He looks at least 10 years younger than his 
age—71 in June—and acts it. (During an interview in his 
office at Lawrence Berkeley Laboratory in Berkeley, Ca- 
lif., he casually asked me if Га like to have lunch with him 
in Monterey, about 100 miles to the south. I looked at my 
watch. It was a quarter to 12. How, I asked, could that be 
managed? "Oh, we'll just drive to my plane and fly down 
for a bite and fly back," he answered. It turned out that he 
flies a fully instrumented twin-engine Cessna.) 

His range of interests in physics is eclectic, to say the 
least. When I walked into his office, I saw photographs of 
Egyptian pyramids adorning the walls—and on a table a 
large plastic model of the pyramid of Chephren at Giza. 
They were mementos of the time, some 16 years earlier, 
when he and a team from LBL sought to Ёпа hidden cham- 
bers within the pyramid by probing its interior with cos- 
mic rays [PS, March '67]. His 1968 Nobel Prize was award- 
ed for improvements in the hydrogen bubble chamber and 
the discovery of new resonance states of elementary parti- 
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cles. He has invented a variable-fo- 
cus lens that is used by optometrists 
and is developing a self-contained sta- 
bilizer for high-powered binoculars. 

"Now," he laughs, "Im practicing 
geology without a license." 

His son, Walter, is licensed. А pro- 
fessor of geology at the University of 
California, Berkeley, Walter Alvarez 
had begun in the late 1970s to study a 
sedimentary-rock formation found 
near Gubbio, in central Italy. The 
rock had been deposited at the bottom 
of the sea, only to be later upthrust 
and eventually exposed to view by the 
ubiquitous human agency of road- 
building. 

This rock, with layers of pastel- 
pink and white limestone, is very spe- 
cial. It embraces the terrible span, 65 
million years ago, when so many spe- 
cies made a rapid exit. That span is 
called the Cretaceous-Tertiary (C-T 
for short) boundary, for the two major 
geological time periods on either side. 

In the Gubbio rock's lower, paler 
limestone layer, paleobiologists had 
found abundant remains of minute 
sea creatures called forams, which 
had calcium-bearing skeletons. Lying 
between the lower and upper lime- 
stone layers was a thin stripe of red- 
dish-brown clay, in which the foram 
fossils are utterly gone. They begin to 
reappear in the pink upper layer. 

The legend in the rock is clear. It 
matches the progress of the C-T ex- 
tinction, in which calcareous marine 
animals, abundant in the Cretaceous 
Period, disappeared abruptly for a 
time (which accounts for the interrup- 
tion in the formation of limestone— 
calcium carbonate) and then made a 
comeback in the Tertiary. 

Walter Alvarez, among others, had 
used the technique called magnetic 
stratigraphy to date the events in the 
Gubbio and other rock samples. The 
technique relies on the fact that peri- 
odic reversals of Earth's magnetic 
field are recorded in rocks. The transi- 
tion zone, the clay boundary, could at 
least be located roughly in time—be- 
tween two incidents of magnetic re- 
versal. But exactly how many years 
did that barren, two-centimeter-thick 
clay layer actually represent? What 
was the duration of the catastrophe? 
Those were the questions Walter dis- 
cussed with his father. 

The two men had coincidentally 
been seeking a project that might 
combine their interests—a family 
venture. [n response to Walter's que- 
ries, Luis Alvarez conceived the idea 
of using a chemical marker by which 


the clay layer’s time span could be 
measured. 

The key to this idea is that sedi- 
ments deposited slowly on the ocean 
floor, where limestone is formed, in- 
variably incorporate some debris from 
space. These are primarily meteoritic 
materials, which drift down onto the 
planet at a known, constant rate. This 
space dust is chemically different 
from Earth-surface material. And 
among the elements that are far more 
abundant in meteorites than on 
Earth's surface are members of the 
platinum group, including the sil- 
very-gray metal iridium. 

Elements of the platinum group 
have an affinity for iron. They were 
depleted from Earth's surface when 
huge amounts of molten iron traveled 
to the core in the planet's infancy. 
Thus iridium is several thousand 
times as common in meteorites as it is 
on Earth. Standing out from the nor- 
mal incidence of crustal elements, 
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and with its rate of deposition known, 
meteoritic iridium could therefore 
serve as a cosmic clock for the rocks in 
which it was found. 

But measuring small quantities of 
iridium is devilishly difficult. Luis 
and Walter Alvarez were lucky 
enough to have access to a unique tal- 
ent right on the UC Berkeley cam- 
pus—a team of LBL nuclear chemists, 
Frank Asaro and Helen Michel, fa- 
mous for super-precise detective work 
using an analytical technique they 
helped refine: neutron activation 
analysis, or NAA. In NAA, a sample 
of material is bombarded by neutrons 
inside a reactor so that it becomes ra- 
dioactive. (The UC Berkeley unit is a 
small, 1,000-kilowatt research reac- 
tor.) The spectrum of energies of the 
gamma rays emitted from an irradiat- 
ed sample, sensed by a germanium de- 
tector, provides a signature for each 
radioisotope created. Working back- 
ward, the chemists can deduce which 
elements were originally present in 
the sample—and in what quantity. In 
the hands of adepts, NAA is capable of 
exquisite delicacy. 


When they were approached by the 
Alvarezes to analyze the Gubbio sedi- 
ments for iridium, Asaro and Michel 
were not sanguine. "We'd tried to 
measure iridium from meteoritic dust 
once before as a marker for strati- 
graphic dating of soils," remembers 
Asaro. "But we couldn't detect any." 

Bearded and dapper, Frank Asaro 
speaks with a measured care that 
seems to reflect the precision of his 
analyses: "We looked at samples from 
the Gubbio boundary and didn't see 
much. But we had just received a 
much larger and more sensitive gam- 
ma-ray detector, so we tried it." 

The results were totally confound- 
ing. They found iridium all right, but 
it had not been deposited at a more or 
less constant rate, as they had all ex- 
pected. Nor was it just barely detect- 
able. Instead, says Asaro, "We found a 
huge increase in iridium at the clay 
boundary, much larger than our pro- 
posed, pre-experiment explanation 
could tolerate." The amount of iridi- 
um in the clay layer jumped more 
than 30-fold over the level in Creta- 
ceous limestone, then quickly fell 
back to normal in the Tertiary. Here 
was a totally unexpected iridium 
spike that came just at the time of one 
of the most devastating mass extinc- 
tions. It was a provocative discovery 
that has completely altered the course 
of evolutionary debate. And it hap- 
pened quite by chance. 

"When we considered," says Luis 
Alvarez, "that this iridium peak was 
exactly synchronous with the C-T 
boundary, it seemed not to be a coin- 
cidence." The excess iridium strongly 
suggested an extraterrestrial origin: 
Perhaps it came from a supernova, a 
favorite candidate in mass-extinction 
theorizing. If a supernova exploded 
close enough to Earth, the reasoning 
went, it would either kill off many 
species directly via radiation or cause 
lethal mutations. It would also cause 
a profound alteration in world climate 
that could wipe out species accus- 
tomed to tropical conditions. But in 
order to have injected the amount of 
iridium found in the clay layer, the 
LBL team figured, the supernova 
would have had to have been a mere 
tenth of a light-year from Earth. The 
chance of that happening in the last 
100 million years is one in a billion. 

"Unlikely though it was," says Asa- 
ro, "the supernova theory needed to be 
tested. And it was testable. If you 
make iridium in a supernova, you 
make other elements with it. One of 
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them is plutonium 244, which is ra- 
dioactive and has a half-life of more 
than 65 million years. So if it was laid 
down along with iridium, it might 
still be there. We looked for it but 
didnt see anything like the levels 
that should have been present." 

There was another test available. 
Isotopes forged in the intense neutron 
furnace of a supernova will appear in 
different ratios, depending on the 
type of star. Or as Luis Alvarez puts 
it, "Cookies from different ovens have 
different tastes." When Asaro and Mi- 
chel measured the relative abundance 
of two different isotopes of iridium in 
the boundary layer, they found that 
the ratio closely matched the ratio 
that identified iridium naturally oc- 
curring in our solar system. "We con- 
cluded," says Asaro, "that the iridium 
in the C-T layer came from an ex- 
traordinary extraterrestrial source. 
But it was within the solar system." 

Then the Alvarez team found an 
even larger iridium spike—more than 
160 times normal—in boundary speci- 
mens from Denmark's Stevns Klint 
sea cliff, 50 kilometers from Copenha- 
gen. Next, they found a spike in New 
Zealand, important because it showed 
the iridium layer to be worldwide, as 
were the extinctions. 

Following the reports of the Gub- 
bio, Denmark, and New Zealand re- 
sults, other researchers began finding 
similar iridium spikes from many 
other sites. Two European geologists, 
Jan Smit and Jan Hertogen, found 
anomalous iridium in a C-T-boundary 
rock in Caravaca, Spain. The coinci- 
dental extinction of planktonic ma- 
rine organisms, they said, “was 
abrupt without any previous warning 
in the sedimentary record.” Soon the 
finds were flooding in—from Italy, 
New Mexico, from deep-sea cores 
wrested from 4,200 meters below sea 
level off South Africa ... from Haiti, 
Russia, North Africa. 

In the years since the original Gub- 
bio find, says Frank Asaro, “the num- 
ber of sites where an iridium spike 
has been found in conjunction with 
the boundary layer has grown to 36 or 
37—it changes almost daily.” 

As soon as this global distribution 
became evident, the question posed to 
the Alvarez team was clear but puz- 
zling. Sixty-five million years ago, 
something from within the solar sys- 
tem bombarded Earth with material 
in such a way as to leave its chemical 
fingerprint all over the world and to 
cause mass extinctions of an incred- 
ible variety of creatures. But what? 
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"I went through two theories a 
week for about a month and a half,” 
says Luis Alvarez, “including novas of 
the sun and solar flares. Each was 
matched against physical and biologi- 
cal criteria. The event had to be some- 
thing that was probable in a period of 
100 million years or so. It had to ac- 
count for the geochemical evidence. 
And it had to be capable of initiating 
the biological extinctions. All but the 
last of our theories went down the 
drain, and that one was an asteroid 
impact... . I calculated that one big 
enough to bring in the observed iridi- 
um—10 kilometers in diameter—could 
do the job. And the probability of such 
an asteroid hitting Earth, a calcula- 
tion made for us by E. M. Shoemaker 


of Caltech, was one every 100 million 


years—just right." 
Originally, Luis Alvarez believed 
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that the dust cloud raised by the im- 
pact would last for several years, 
turning day into night. That, in turn, 
would suppress plant photosynthesis 
and rupture the fragile network of 
food chains with fatal consequences. 
Now, however, the LBL team has re- 
vised that scenario to a degree. Calcu- 
lations run on the same Los Alamos 
Laboratory computer that designs nu- 
clear weapons show that a large frac- 
tion of the dust particles would blast 
from the surface in ballistic orbits and 
be distributed worldwide within 
hours. The dust cloud would remain 
suspended for months, not years. Oth- 
er calculations show, says Alvarez, 
that this would reduce surface tem- 
peratures to around —18 degrees C 
(zero F) for six to nine months. 

"My own view now," says Alvarez, 
"is that the extinctions were caused 
by three or more things: certainly 
darkness, certainly cold, perhaps acid 
rain produced by the formation of ni- 
trogen oxides, and possibly a later 
global warming, by the greenhouse 
effect, if the asteroid hit the ocean and 
sent great quantities of water vapor 
into the atmosphere. 

"What everybody—with quotes 
around everybody because there are 


always some holdouts—believes is 
that a great big chunk of rock—call it 
a meteorite or an asteroid or what you 
will, but it was 10 kilometers across— 
hit Earth 65 million years ago and 
that it caused the extinction of the fo- 
rams and lots of different life forms in 
the oceans at the least. The evidence 
for that gets stronger every day." 

One vital piece of evidence was re- 
ported last October by Charles Orth 
and his colleagues at Los Alamos. 
They found the telltale iridium spike 
at the C-T boundary in rocks from 
northern New Mexico, the first such 
anomaly in what geologists call a con- 
tinental, or non-marine, site. All the 
previous samples had come from sedi- 
ments that had been submerged in 
the oceans for 62 million years and 
then upthrust three million years ago 
or were in fact still submerged. The 
significance is that some geologists 
felt the abnormal amounts of iridium 
could somehow have been concentrat- 
ed from sea water in a short period of 
time. But this could obviously not be 
true if the iridium-bearing layer had 
never been submerged. 

The LBL team thought it had dis- 
covered such a site earlier than Orth, 
in 1981. The mistake illustrates the 
pitfalls that await chemists trying to 
detect elemental traces of a few parts 
per billion. Around LBL it's called the 
wedding-ring thing. 

"The first continental boundary 
layer we looked at was from near Fort 
Peck, Mont." Frank Asaro told me. 
“We found a nice iridium peak in the 
very first sample. And the more sam- 
ples we analyzed, the more peaks we 
found. This became rather suspicious. 
So we looked at a blank standard in 
the capsule from the reactor, which 
should have had no iridium at all, and 
that had an iridium peak. Then we 
analyzed the aluminum foil the sam- 
ples were wrapped in, and that had 
iridium. Well, that just couldn’t be. 

“One day I was watching a techni- 
cian help grind and wrap the samples. 
I noticed that she was wearing a wed- 
ding ring, and I asked, ‘By the way, is 
your ring white gold or platinum? 
She said it was platinum, and I knew 
instantly we'd been had. Platinum 
jewelry is normally hardened with 
about 10 percent iridium. And if you 
do a rough calculation, the amount of 
iridium rubbed off the ring every 
minute is about a hundred times 
higher than what we can detect in the 
samples we're analyzing." 

The fate of the technician is not re- 
corded in the scientific literature. 
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Flue-heat 
retriever 


uses water spray 
to cut your losses 


Install it on a "fuelish" 
furnace—you could slash 


your fuel bill by 30 percent 


By EVAN POWELL 


I started this project with а conven- 
tional upright gas furnace containing 
a very typical (and typically ineffi- 


. TOCHIMNEY 


RETURN-AIR 
DUCT 


Sears Heat Extractor's primary compo- 
nents are located in the contact section, 
which you install in the diversion pipe, a 
new branch of the flue pipe. The Heat 
Extractor system also contains a pump 
(which is wired to start when the burner 
starts), a heat-exchanger coil (located in 
the return-air duct of the furnace), a cold- 
water intake, float valve, and drain. Here's 
how it works: When the burner starts up, 
the pump turns on and forces water 
through the primary and secondary spray 
nozzles. This creates a venturi effect and 
draws the flue gases into the contact sec- 
tion. As the water is sprayed through the 


DIVERSION FLUE GAS 
PIPE FROM 


cient) atmospheric burner. When I 
finished, the furnace looked rather 
strange—with a double smoke pipe 
and waterline harness—but it was 
now well into the upper echelons of 
high-efficiency performance. 

The reason for the strange new look 
and for the improved performance was 
an add-on flue-heat-recovery device 
from Sears called the Heat Extractor. 
SECONDARY SPRAY 

(FROM COIL) 
FURNACE / 


CONTACT 
SECTION 


PRIMARY SPRAY 
(FROM PUMP) 


OVERFLOW 


WATER DRAIN 
INTAKE 


£5 


hot flue gases it removes much of the 
heat, and the hot water (at about 100 deg. 
F) falls into the reservoir of the contact 
section. From there the pump circulates 
most of the hot water to the coil in the 
return-air duct, where the air is preheated 
before it reaches the furnace's heat ex- 
changer. А small amount of the water is 
diverted at the T-fitting above the pump 
and provides the water for the primary 
spray. The water for the secondary spray 
comes from the outlet of the heat-ex- 
changer coil. Once the flue gases have 
passed through the contact section, they 
are exhausted via four-in. flexible duct. 


(It is available for oil furnaces as well 
as for gas.) 

Such gadgets are not new; most now 
on the market replace a section of flue 
pipe and consist of a series of tubes 
and a blower that forces the flue gases 
through the tubes, where some of the 
heat is extracted. 

But the Sears Heat Extractor is dif- 
ferent. It captures the waste heat in a 
spray of water, then routes the hot 
water to a heat-exchanger coil, where 
it preheats the return air from your 
house before the air gets to your fur- 
nace. The more waste heat your fur- 
nace generates, the greater the poten- 
tial for savings. Even Sears laborato- 
ry, usually conservative in its ratings, 
states that the new Heat Extractor 
system reduces fuel consumption by 
up to 30 percent. At the catalog price 
of $559 (and it's eligible for federal tax 
credits), it should quickly pay back its 
cost in money saved on fuel. But 
installation can add several hundred 
dollars to the cost if you don't install it 
yourself. And that job, as I found out, 
is more than a simple project. 


Heating basics 

In the normal course of operation, 
part of the heat from the burner of 
your furnace warms a steel heat 
exchanger. The furnace blower pulls 
air into the furnace from the living 
area of your house through the 
return-air duct. From there it passes 
across the outside ofthe heat exchang- 
er and picks up heat. Then the heated 
air is distributed back to the house. 

But that only accounts for part of 
the heat generated by the burner. 
Most of the remainder goes up the 
chimney, keeping the flue tempera- 
ture around 400 to 500 degrees F. In 
many furnaces that accounts for al- 
most half the heat input you pay for. 
That, of course, is the heat you can 
save with the Heat Extractor. The 
caption explains how it works. 

Dan Benchwell, inventor of the sys- 
tem, told me that it was originally 
developed as a pollution-control de- 
vice to remove particulates from the 
exhaust of huge commercial furnaces. 
Many large units are in use in govern- 
ment and industrial facilities, he 
reports. It was apparent, however, 
that the water spray also absorbed 
enormous amounts of energy from the 
flue gases. So Benchwell went to work 
to develop a residential model for 
waste-heat reclamation. 

Like its ancestor, the Heat Extrac- 
tor removes pollutants as well as heat 
from the flue gases. And the hydrocar- 
bons tend to form an oily residue on 
top of the water. To prevent the resi- 
due from gumming up the plumbing, 
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SAVERS are economical for home use. 
Try BULB SAVERs at our special" Buy two, getone | 
free" offer. Money back guarantee, of course. Fill out 
the coupon and mail today. 


BULB SAVER features 

* Economical— protect every bulb in the house 
| * Solid state thermistor construction 

* No perceptible brightness loss 

« Simple to install 

* Money back guarantee 

* Reusable— should last indefinitely 


WOODWORKING MACHINES 
5 in 1 Combination 


WITH ELECTRIC MOTOR WHICH 
|. DEVELOPSSHP 

9 34° LATHE | 
«10 TABLE SAW | 
*114" DISC SANDER — 
. 164 VERTICAL 
DRILL PRESS . 
* HORIZONTAL 
DRILL PRESS  ., 


VERY IMPORTANT © 


D he only machine built with: 
BUY TWO, GET ONE FREE! delivery Ў. А. ALL CART IRON TABLES x 


B. HEAVY DUTY DESIGN 
C. DEVELOPS 3 HP MOTOR 
D. BUILT AS AN INDUSTRIAL - 


MAIL NO RISK COUPON TODAY 


Piezo Electric Products, Inc. 


> 
o 
= 
to 
о 


- Dept. AA, 212 Durham Avenue : MACHINE . . | | 
B Metuchen, New Jersey 08840 i ONE PLACE FOR ALL YOUR NEEDS.. 
i Please RUSH me the number of Bulb Savers checked I 
I below. If | am not completely satisfied, | may return B CALL NOW!!! FOR FREE GIFT 
I them for a full refund. - Toll Free (1 -800) 42 421-2. 2467 

( ) 6 Bulb Savers only $7.95. 
: (|  )Special Introductory Offer: Buy two packages - IN CALIFORNIA CALE COLLECT Monev 5498-0761 
] of six Bulb Savers, and get one package of six " d VISA " MASTERCARD t MONEY ORDER 
H FREE! Only $15.90. i 
8 Add $1.00 Amount enclosed 1 PLANT: 
8 postage and B MASTER WOODCRAFT co. 
i ue n 1 |l 200 SPRUCE LAKE DRIVE - РО. ВОХ 669 
, COD's please. Address н | E CA ae oe 

ew Jersey ; (А Republic-Lagun Group 

8 residentsplease ^ E 
8 add sales tax. State. zip I Dealership Available B 
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Flue-heat retriever 
[Continued] 


an overflow drain in the contact-sec- 
tion reservoir skims off the top layer of 
water at the end of each operating 
period. The float valve opens the 
water inlet to admit makeup water at 
each start-up. 

I found that the Heat Extractor sys- 
tem includes all of the fittings and 
wiring for a normal installation. Some 
of the components must be assembled, 
but instructions are clear, and the 
equipment was machined carefully so 
everything fit. Installation takes time 
and patience; you may want to farm 
out part of the work. 

You'll need at least two feet of clear- 
ance on one side of the furnace, but the 
unit can even be mounted in a more 
remote location if necessary. It can’t 
be installed where the temperature 
gets below freezing, though, and you 
must provide both supply water and 
drainage. 

The biggest problem I encountered 
was the installation of the coil. 
Although the cabinet is furnished, 
installing it required some modifica- 
tion of the return-air duct. 

Does it work? I let a thermometer be 
the judge. I measured stack tempera- 
ture without the Heat Extractor oper- 
ating. Readings ranged from 420 to 
450 degrees F. Then I took new read- 
ings in the main chimney after the 
retrofit. These ranged from 150 to 185 
degrees. The gases exiting from the 
Heat Extractor measured 85. 

The Heat Extractor system for oil 
furnaces is currently available only 
through Sears retail stores; the gas 
version is in the catalog, as well. Now 
inventor Benchwell is working on 
adapting the device for boilers, for 
wood and combination-fuel furnaces, 
and possibly even for wood stoves. It 
may prove to be the best retrofit 
answer to the creosote, pollution, and 
efficiency problems of solid-fuel heat- 
ing. And at least one wood-furnace 
manufacturer is considering it for 
original-equipment installation. Ws] 


Savings using Heat Extractor 


saving ($) 


a 
— 
ao 
oc 
o 5 
ay 
32 
640 
800 
960 


= = га м мо Payback 
С бо to & Со cn (years) 


! These annual figures are based on American Gas 
Assn. data. Costs vary with location. If your annual 
gas bill includes fuel for cooking, deduct 20 percent 
to arrive at the cost of gas for heating. 


? The tax credit is allowed on the cost of the product 
and installation. These numbers assume an in- 
stalled cost of $800. 
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What Could Be Better 

Than Unbelievable Range? 
By now, you've probably heard some tall sounding stories 
about how far away the ESCORT" radar warning 
receiver picks up radar traps. You know, the ones where 
they talk in miles instead of car lengths. The stories go 
on to say that ESCORT's superheterodyne receiving 
Circuits provide as much X and K-band warning as you 
can possibly use, and then some. If you've never used 
an ESCORT, they may seem pretty far fetched, but most 
of them are true. Over hills, around corners, and from 
behind. 


Car 54 Where Are You? 

Maximum detection range is wonderful, but it's far 
from the whole story. In some ways, radar detectors are 
like smoke alarms; you want to make sure that you don't 
miss anything, but you don't want a lot of false alarms. 
ESCORT won't disappoint you. Beyond that, when a 
smoke alarm sounds off, the most pressing thing on 
your mind is: Where is the fire? Is it ahead of you, behind 
you, above you, or below you? In the same room, or at 
the other end of the house? Your senses can help you 


find fire, but, on the highway, you can't feel or smell - 


radar. ESCORT is your sixth sense. 2 
Hearing Is Believing j 

ESCORT reports its findings straight to your ears in a 
way no other detector can match. Its vocabulary 
includes a Geiger-counter-like pulsating rhythm that 
relates radar intensity in a smooth, natural, and intuitive 
manner, making it easy to sense the distance to radar. It 
can tell you if radar is ahead of you, behind you, or even 
traveling along with you in traffic. ESCORT also speaks 
different languages for each radar band. Since the two 
bands behave differently, the distinctive tonal 
differences eliminate surprises. You'll even be able to 
tell "beam interrupter; "trigger, or "instant-on" type 
radars from other signals just by the sounds they make. 
Ditto for radar burglar alarms and door openers. 
ESCORT has a lot to say, and we've developed a new 
way for you to get acquainted quickly. 


Play It, Sam 

ESCORT's instruction book contains a wealth of 
information. Actually, it's the ESCORT user's Bible. But, 
the quickest way to become fluent in ESCORT s lan- 
guage is to play the Radar Disc on your stereo turntable. 
You'll hear firsthand how to interpret what ESCORT tells 
you in a number of situations. We now include this 
special Disc with every ESCORT so you can take a 
test drive as soon as you open the box. 


ESCORT 
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RADAR WARNING RECEIVER 


No Stone Unturned 

The ESCORT Radar Disc is the latest addition to a 
long list of standard features. We don't scrimp on 
anything. Here they are: m Patented Digital Signal 
Processor m Different Audio Alerts for X or K Band 
Radar m Varactor-Tuned Gunn Oscillator tunes out false 
alarms m Alert Lamp dims photoelectrically after dark 
m 1/64 Second Response Time covers all radar m 
City/Highway Switch filters out distractions m Audio 
Pulse Rate accurately relates radar intensity m Fully 
Adjustable Audio Volume m Softly Illuminated Signal 
Strength Meter m L.E.D. Power-On Indicator m Sturdy 
Extruded Aluminum Housing m Inconspicuous size 
(1.5H x 5.25W x 5D) m Power Cord Quick-Disconnect 
from back of unit = Convenient Visor Clip or Hook and 
Loop Mounting ш Protective Molded Carrying Case ш 
Spare Fuse and Alert Lamp Bulb. 


Your stereo will demonstrate 
ESCORT's unusual abilities. 


What The Critics Say 

Car and Driver’. . . "The ESCORT, a perennial 
favorite of these black-box comparisons, is still the 
best radar detector money can buy . . . All things 
considered, the ESCORT is the best piece of electronic 
protection on the market?’ 

BMWCCA Roundel: . . . "The ESCORT is a highly 
sophisticated and sensitive detector that has Deen 
steadily improved over the years without changing those 
features that made it a success in the first place . . . In 
terms of what all it does, nothing else comes close." 

Playboy: . . . "ESCORT radar detectors . . . (аге) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field: 

Autoweek: ... "For the third straight year, no manu- 
facturer has bettered the ESCORT 's sensitivity . . . the 
consistent quality is remarkable: 


» Radar Defense Kit 
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Made In Cincinnati 

If you want the best, there's only one way to get an 
ESCORT. Factory direct. Knowledgeable support and 
professional service are only a phone call or parcel 
delivery away. We mean business. In fact, after you open 
the box, play the Radar Disc, and install your ESCORT, 
we'll give you 30 days to test it yourself at no risk. If 
you're not absolutely satisfied, we'll refund your pur- 
chase as well as pay for your postage costs to return it. 
We also back ESCORT with a full one year limited 
warranty on both parts and labor. So let ESCORT change 
radar for you forever. Order today. 


Do It Today 
Just send the following to the address below: 
ÛJ Your name and complete street address. 
Г1 How many ESCORTs you want. 
ÛJ Any special shipping instructions. 
C Your daytime telephone number. 
CJ A check or money order. 


Credit card buyers may substitute their card 
number and expiration date for the check. 
Or call us toll free and save the trip to 
the mail box. 


` CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL... . . 800-582-2696 
ESCORT (includes Everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 


Extra Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipping immediately. Personal or 
company checks require an additional 18 days. 


ESCOR 


RADAR WARNING RECEIVER - 


O Cincinnati Microwave 
Department 216 
One Microwave Plaza 
Cincinnati, Ohio 45242 


Polarization 
а look at your 
outlets hot slots 


If your house was built since the 
1930s, chances are that the electrical 
outlets are a bit asymmetrical. Look 
closely— you'll see that one of the slots 
is slightly larger than the other. That 


slot is connected to the neutral leg of 
your home's electrical wiring. Behind 
the outlet plate, the neutral slot is 
connected to a white wire, which runs 
to the fuse box or circuit-breaker pan- 
el and connects to the neutral bar. 
The entire system is polarized. 

The two-sized slots are part of a 
method to continue your home's po- 
larization out to the live and neutral 
wires of a lamp cord, extension cord, 
or, more recently, an increasing num- 
ber of home appliances, tools, TVs, 
and radios. 


Why? To ensure that the hot wire— 
the ungrounded leg of your home's 
electrical system—is switched. That is 
to say, when a lamp is turned off, 
there's no possibility that a person 
who comes in contact with it can get a 
shock, which could happen if the lamp 
were faulty. 

A danger can exist, too, in perfectly 
good lamps. If a lamp is not polarized, 
a person changing a light bulb who 
comes in contact with the bulb's base 
could receive a shock since he, in ef- 
fect, completes the circuit to ground. 


Polarized plugs are required on all 
Edison-base lamps made for sale in 
the U.S., as well as in all flat-wire, 
two-conductor extension cords. Three- 
wire cords are polarized by virtue of 
the position of the prongs on the 
plug—the third prong determines the 
location of the other two. 

Never try to defeat the polarization 
of an appliance or try to force a polar- 
ized plug into a non-polarized outlet 
or extension cord. You may not only 
create a safety hazard but also destroy 
the outlet. А damaged outlet could 
mean live prongs left exposed or poor 
contacts that could result in overheat- 
ing. 

Many manufacturers have polar- 
ized devices on the market. For in- 
stance, General Electric, which pro- 
vided the diagrams below, includes 
such items as a grounding triple-tap 
adapter, socket adapters, and screw- 
in twin taps.—Charles A. Miller 


Shoot a rocket and 
make a big i impression. 


Preserve special moments with 
а TOTAL IMAGE " professional 
custom enlargement up to 20" x 30", 
only from Accent 35. 


TOTAL-IMAGE™ is unique benauds what you shoot is what you get — the 
entire image area from your 35mm slide or negative. It's professional quality 
because our color craftsmen analyze, test print and reprint your shot to assure 
the finest reproduction. 

TOTAL-IMAGE™ is not available at corner drug stores or parking lot photo 
huts. Each custom enlargement is guaranteed or your money back, just 
like all Accent 35 services, from quality | 
film developing, to mounting and framing, 
to tailored services for the serious 
photographer. 

Accent 35... direct from our custom lab 
to your front door! 


LJ] 


NON- POLARIZED 
(SWITCH OFF) 


wt TOTAL-IMAGE, 
what you пае is what 


you get —1t 
total picture. 


Mall your 35mm slides or negatives today! Order now at 1982 prices 


Quantity Prices subject to change without notice. y mm 
TOTAL-MAGE'" Ап Board Chrome Order Frames available at prices indicated. | ragasi mas. 
Enlargements Mounting Frames Totals Add 10% for postage and handling. ә — 
20x30 $35 95 0 94.95  []$9.95 Residents of Texas, Georgia and 
16x24 $21.50 [1325 © 795 Washington. please add sales tax 
11x16$11.50 []. 325  [] &75 .—— No. of originals enclosed == 
—— 8x125$695 EES O 5 — Enclosed: Check Money Order L—— Charge My: 
Card # Expiration Date: 
Signature: 
Name: 
Address 
City: LÁ ÉL —-— State: Zip: POLARIZED 


Direct from our lab to your door. 


Accent 35 PO. Box 220014 Dallas. TX 75222 Dept: 63 


(SWITCH OFF) 
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Get into trucking 
with these diecast metal 
miniatures of famous Fords! 


Serious collectors recognize the Eligor name as one of the finest producers of 
automotive miniatures. They regularly pay top dollar for Eligor's authentic 
replicas of historic motor cars. 

Now, we're privileged to present Eligor's brand new collection, a full line of 
1:43 scale 1933 Ford trucks. You can select Ford’s “basic black” pick-up, 
pictured above, or special purpose panels and pick-ups with the colorful 
markings of their early users. 

Each finely detailed truck is over 4" long, and retails for $16.95. But you'll 
pay only $9.95— save $7.00 on each and every one—if you take advantage of 
our special introductory offer. 

When you order, we'll also send you a FREE, 32 page full-color catalog 


illustrating all 93 cars and trucks in the Eligor line, along with a special price list. 


You take no risk. You must be completely satisfied with your purchase or you 
may return it for full credit or refund. Just note coupon below and send your 
order today. 


All trucks come in their own plastic 
see-thru showcase, each 6" long. 


model expo inc. 
23 Just Road, Fairfield, N.J. 07006 
For your Сопуев, credit card holders 


Watneys Red Barrel 
Removable body 


TEXACO 


MR 


Texaco Motor Oil 
Removable body 


Ford Motor Company | 
Parts Delivery Panel 


dd 


E foit 


may call TOLL-FREE ори 
ger cony-Vacuum 
800-526-2598 E Panel 
. In New Jersey, call 201-575-6253 
SUA  (X—MAMdG X A s." | 
у ipn he d 
sn | MODEL EXPO, INC. | 
| SPECIAL | 23 Just Road, Fairfield, N.J. 07006 — li 
: i | ept. PS- 
: INTRODUCTORY - І 109 те me the trucks checked below, О Charge my credit card: 
cmd 0 Е R | Quantity O MasterCard C] Visa [] AE 
FE | "Basic Black" 1933 Pick-Up (E1080) Card No. i 
Watneys Pick-Up (E1067) 
f Texaco Pick-Up (E1069) Et - [| 
‘Save $7 on i Ford Motor Co. Panel (E1070) Signature { 
every truck offered. i Mobiloil Panel (E1077) i 
: 12 My check or money order for Name { 
$_ is enclosed. (Add $1.50 
Pay just $9. 95 each! i per order for handling and insured delivery. PON і 
i New Jersey residents add 5% sales tax.) City і 
Pun retail l prion, n 6. 99) | Every replica is unconditionally guaranteed. May be | i 
| returned for any reason for full credit or refund. State Zip і 


Mail Postage-Paid Card for Free Facts 


Choose From 35 Career Opportunities 


Get an Associate Degree or Career Diploma 


at Home in Spare Time 


Send for free facts and color brochure to find out what career training in the field of your 
choice may do for you—there's no obligation to buy anything now or ever. Now at home in 
spare time, you can earn an Associate Degree or learn new job skills that could be 
your ticket to a better paying career. Just check the one program that interests you 
most. Eight of the programs listed let you actually earn a FULLY-ACCREDITED 
DEGREE without attending college classes! The other 27 are designed primarily to 
help you in your career. ..to learn new skills or improve the ones you have. With these 
programs, you are awarded a Career Diploma. Use the card to find out everything you 
need to know about one of these 35 programs. We'll send you free facts—with no 
obligation to buy anything now or ever—and no salesman will call. Mail the card today 
and see how easy it is to train at home for an Associate Degree, a great new career or 


advancement on your present job. 


School was never like this! 

Home study is a great way to learn because 
it's so convenient! We send lessons and 
training materials directly to your home. You 
learn the material, then take an "Open-Book" 
exam using your lessons for easy reference. 
Simply fill out an answer sheet and mail it to 
the school. An analysis of your graded exams 
will be returned to you with comments as 
needed to tell you how you did and how you 
might improve. And this method really works! 


Reports from our graduates indicate they 
really like home study because it's so flexible! 
You choose your own study hours and learn 
in the privacy of your own home. There's no 
time wasted traveling to and from class. ..no 
worry about parking. There's no need to wait 
for the next semester, you can enroll right 
now. You set your own pace...as fast or slow 
as you like. And all the time you're getting 
your Associate Degree or training for your 
new career, you can continue with your 
present job, so you never have to miss a 
paycheck! 


Skilled Instructors as close as your phone 
Your materials are especially written for 
home study and are easy to understand. But 
should you have a question, just pick up the 


phone and talk directly with an instructor. Or if | 


you prefer, write to us at the address shown 
below. We'll get back to you with help and 
suggestions as quickly as possible. 

Same training system used 

by major corporations 

You can be sure you're getting great career 
training because this is the same high-quality 
апор that ІС5 has been known for since 
1891. In fact, it's the same training system 
that's offered by many well-known 
companies to their own employees. 


You Can Get a Career Diploma 

That Could Change Your Life 

Statistics show that specialized career train- 
ing has helped thousands of men and women 
make more money, get better jobs, even start 
whole new careers. Compare your 


present salary with the spiri you 
could be mana іп any one of the  . 
careers listed on the card. And it's 
not the money alone that's impor- 
tant! Being around people you like, 
doing something you really enjoy, 
feeling successful in your career. . . 
all these can make a big difference 
in your future and in your entire 
outlook on life! 


Accredited Members National Home Study 
Council « No Obligation • No Salesman 
will call 


International and North American 
Correspondence Schools. Department PCS13 


Or Get Your Associate Degree 
Without Attending College 
Now a two-year Associate Degree can be 
yours...and you never have to set foot on a 
college campus. You study the same sub- 
jects taught at major universities, yet never 
ave to wait in lines or worry that a class is 
full. And if you have already completed some 
college classes, seminars, military or other 
training, we may be able to give you 
advanced standing. The degree you earn is 
fully accredited. 


International Correspondence Schools and North 
American Correspondence Schools Together 
Offer You a Wider Choice Of Courses. Estab- 
lished in 1891, International Correspondence 
Schools is the oldest and largest home-study 
school in the U.S. North American Corre- 
spondence Schools, founded in 1954, is the 
originator of quick-learn instruction. Now 
both these schools have joined together to 
offer you the 35 outstanding career opportu- 
nities listed on the attached card. 


| 1182 


Lighter is better: 


composite helicopters 


How can helicopters be made to carry 
bigger loads farther, faster, and high- 
er? One approach is to make a basic 
component lighter. 

А new research program to develop 
strong composites to replace metal in 
the airframe structure and skin of 
helicopters promises to reduce weight 
by 22 percent and cut construction 
costs by 17 percent over conventional 
metal airframes. Two major helicop- 
ter manufacturers, Sikorsky Aircraft 
and Bell Helicopter Textron, are par- 
ticipating in the 3'4-year project, 
which is sponsored by the U.S. Army's 
Advanced Composite Airframe Pro- 
gram. The $11.6 million project will 
use the dynamic systems of the Sikor- 
sky 5-76 and Bell 222, both current 
production helicopters. 

The Sikorsky design, shown in the 
photo as a one-fifth-scale wind-tunnel 
model, will weigh 8,470 pounds, in- 


TEENS 


cluding six combat-equipped men and 
two pilots. The Bell version (drawing) 
will be lighter at 7,500 pounds (with 
two combat men). Both will be pow- 
ered by turboshaft engines. 

Another goal of the program is to 
improve crashworthiness. The com- 
posite airframe, made of Kevlar, 
graphite, boron, and polyamides for 
parts exposed to heat, will have to 
withstand a 42-foot-per-second im- 
pact and a 20-fps sink rate, about 
that of a parachute-jumper landing. 

Composites are already in use in 
civil and military planes—in the skin 
and in many fairing parts, including 
flaps and control surfaces. Results of 
the research project may not only im- 
prove performance of new helicopter 
designs but also be incorporated in 
current production aircraft for compa- 
rable improvements in performance 
and cost.—Ben Kocivar 


HOMES MADE 
WITH 
STRUCTURAL 
STEEL FRAMES 
INSTEAD OF 

WOODEN 
STICKS 


BE A 
DISTRIBUTOR 


Tri-Steel homes are sold in “kit form" all 
across the country. More than 1500 homes 
have already been constructed. Carry our 
line of kit homes and you'll be offering ex- 
actly what today's home buyers are look- 
ing for. 

A sturdy steel framing technique is the 
secret to this most imaginable and prac- 
tical building concept. When these homes 
are completed, however, you don't see the 

| steel frame...only the advantages become 
apparent. 

WHY STEEL? Since steel is stronger 
than wood, fewer materials are needed and 
easy bolt together assembly dramatically 
cuts construction time saving you as much 
as 30% per sq. ft. And 9" insulation in both 
the walls and roof yields a remarkable R-30 
energy rating. This means fantastic sav- 
ings on heating and cooling costs. Conven- 
tional housing doesn't even come close. 

To become a Distributor, a $3000 invest- 
ment is required which is totally refun- 
dable. For information write or call today. 


Ф.Ў misr structures. inc. 
1400 Crescent * Denton, TX 76201 
8 7) 566-1386 


Send for information PS283 
C Interested in a Distributorship 
O Not interested in Distributorship— just send 
brochure 
NAME 
ADDRESS 
COUNTY 
CITY 
STATE — —— FIP — 
PHONE 
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Save now on this perimeter alarm system pack- 
age and protect your home with the same type of 
security system used by professionals. Every- 
thing you need for easy, do-it-yourself installation 
of full 24-hour protection is included. Alarm sys- 
tem panel. 100 feet of twisted wire. High-security 
key lock. Four magnetic switches for up to four 
windows or doors. And an electronic siren. It’s so 
versatile—you can actually "custom-design" 
your system and expand your coverage any time. 
Add vibration sensors, glass-breakage detectors, 
security dialers and any of Radio Shack's com- 
plete line of security devices. Get up to ten arm/ 
disarm key switches for different entrances. The 
system features two loops. One activates the 
alarm instantly, the other provides adjustable 
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0-45-second entry and exit delays. And there's а 
panic switch circuit that's armed 24-hours a day 
for emergencies. Alarm shuts off after five min- 
utes, then resets automatically. Four LED indica- 
tors in the all-steel control unit show system 
status at a glance. Power-on and arm/memory 
LEDs assure you that the system is armed and 
working properly, and the loop indicator lights 
when all circuit detectors are in their normal state. 
It lets you know if you left a window or door 
unprotected. U.L. listed. With a battery backup 
system in case of a power failure. Separate bat- 
tery and bell test buttons and battery indicator. 
Come in to Radio Shack today and see our com- 
plete security line for low-cost, whole-house pro- 
tection for your family, home and property! 


Radio Лаек 


A DIVISION OF TANDY CORPORATION 


Retail prices may vary at individual stores and dealers. Batteries extra. 
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Science 


How do you design a plane that radar 
can't detect? At first blush, it sounds im- 
possible. 

It isn't. The secret: Shape the parts to 
produce weak echoes, make them of spe- 
cial anti-radar materials, paint them with 
radar-absorbent coatings, and combine 
all of that with some electronic magic car- 
ried aboard. 

Many companies are working on such a 
plane, and the final configuration has not 
yet been determined. The cover painting, 
by Dean Ellis, shows one possible shape; 
you'll find others under active study in the 
article by Jim Schefter. 


Computers, computers 


With the advent of the relatively inexpen- 
sive home computer, we are entering а 
revolutionary time. Two computational 
straws in the wind: 

Freshmen entering Drexel University 
next year will be required to buy comput- 
ers for classroom work. "We have been 
moving steadily in this direction for the 
last few years," said Bernard P. Sagik, 
vice president for academic affairs. “We 
realize that there was simply no way our 
students could get enough time with our 
present time-sharing arrangement to be- 
come truly familiar with the computer." 

No brand of computer has been cho- 
sen, but college officials say it will proba- 
bly be a model in the $1,000 range. 

This month may see the beginning of a 
totally new service. Travelhost, a Dallas- 
based company, says it will begin install- 
ing computers in hotel rooms across the 
country. In the news release, the devices 
sound like teletext terminals [PS, Jan. 
'81]. By pressing a few keys, says the 
company, guests will be able to send and 
receive messages, make or change airline 
reservations, check addresses and menus 
at restaurants, order flowers and gifts, get 
stock-market quotations, and take advan- 
tage of scores of other services. The ter- 
minal weighs 3.5 pounds and will use the 
in-room television set for display. A guest 
will turn the computer on, slide a credit 
card into a slot for billing, and gain instant 
access to hundreds of communications 
and information services on network. 


Energy crisis over? 


The lines at service stations have disap- 
peared, and gasoline is plentiful—though 


a bit expensive. The cry from some quar- 
ters is loud: The energy crisis is a thing of 
the past. Such statements, says the Inter- 
national Energy Agency, are not only 
wrong but dangerous. It is true that world 
energy consumption is down seven per- 
cent since 1979. Part of that is due to con- 
servation efforts. But a lot of it is the result 
of the worldwide recession. And energy 
use will shoot up when economic condi- 
tions improve. 

One problem is that the so-called oil 
glut has lulled us into a state of compla- 
cency. Efforts to switch industries and 
utilities to coal have almost stopped. The 
synfuels industry is dead. No new nuclear 
plants have been ordered in years, and 
construction has stopped on others. Thus 
when oil use increases sharply—perhaps 
by the late 1980s—we're going to be 
caught short. New plants of any kind can't 
be built in a few years; they take decades. 
So once we get in a bind, it may take years 
to get out. 

In the meantime, we could be caught in 
a situation that would make the last so- 
called energy crunch look mild. And we 
may well have to pay for today's compla- 
cency with sharply higher oil prices, a re- 
turn of gas lines, factories shut down for 
lack of fuel, and soaring energy-related 
unemployment. 

Economic forecasting is a tricky busi- 
ness, and not all economists agree with 
the timetable, but there seems to be little 
doubt that we're headed for tough energy 
times. If we're going to do anything about 
it, the time to start is now. 


Electronics in the Far East 


© Digital audio-disc players [PS, Nov. 
'81] are off to a fast start in Japan. They 
cost $600 to $1,000, but they're selling at 
twice the anticipated rate, and most out- 
lets have waiting times of a month or 
more. The five-inch silvery discs use 
beams of light to play back material 
stored in a digital code. U.S. marketing 
may start later this year. 

© Hitachi and Sharp have begun mak- 
ing automobile dash displays out of liquid 
crystals—the kind used in most digital 
watches these days. The units are multi- 
colored, and numbers are bright enough 
to view in full daylight. Japanese design- 
ers are working with new ways of present- 
ing information; for example, a Sharp 
speedometer uses a sort of segmented 


snake to indicate speed. The faster you 
go, the longer the snake grows. As you 
exceed the speed limit, the color changes 
from white to red. The panels are already 
in some Japanese cars, and samples have 
been sent to Chrysler and GM. 

© Nippon Electric Co. has built an ad- 
vanced integrated circuit that can store a 
million bits of information. It will be used 
first as a generator of the complex charac- 
ters needed in Japanese text-editing ma- 
chines. 

€ Remember programmable and lin- 
ear-tracking turntables? Both have techni- 
cal advantages, and both have been ex- 
pensive. Until now. Aiwa has introduced a 
new programmable, linear-tracking table 
at a Japanese trade show. Projected 
price: about $162—less than many high- 
quality standard units. 


Anybody out there? 


Back in 1960, Dr. Frank Drake used one of 
the radio telescopes at Green Bank, 
W.Va., to listen for intelligent messages 
from outer space. He didn't hear any. A lot 
of other scientists have proposed since 
then that we set up a regular program to 
tune in on messages from other intelli- 
gent races in the universe. Now NASA 
has put $1.5 million in the budget to buy a 
special receiver. It will be hooked up to 
existing radio-telescopes, including the 
world's biggest ear, the 1,000-foot dish at 
Arecibo in Puerto Rico. Because nobody 
knows on what frequency extraterrestri- 
als might be broadcasting, the analyzer 
will check some 10 million frequencies si- 
multaneously. 

The problem is finding regular pat- 
terns—if any—buried in all the radio noise 
generated by stars, planets, and clouds of 
gas throughout the universe. There is still 
skepticism in the scientific community 
over whether the search will find any- 
thing. But can you imagine the effect it 
would have on all of us if one day we in- 
tercepted a faint “hello” from somewhere 
out there in the universe? 


Шс 


Editor-in-Chief 
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gun in 1978, was modified last summer to 
improve performance. Roof glazing (pho- 
to above) was removed and replaced with 
much smaller area of operable skylights 
(photos top and right). Air plenum for 
convective air flow was blocked, and insu- 
lated ducts and a thermostatically con- 
trolled fan were installed to draw hot air 
from the top of the solarium and deliver it 
to crawl space below the lower level, to 
be stored for use at night. Mastin (shown 
with author in top photo) also removed 
insulation from attic roof and beefed up 
ceiling insulation to R-60. 
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Tests back up both the concept and 
its critics: It appears the houses 
work well—but for the wrong reasons 


By V. ELAINE SMAY 


MIDDLETOWN, R.I. 
“This is a controversial house?" I thought, with something 
close to incredulity, as I entered an asphalt drive in this 
suburb near Newport and faced a gray-shingled Cape Cod 
cottage, a pleasant but ordinary rendering of a New En- 
gland stereotype. 

Once inside, though, it became apparent that this was 
no ordinary Cape Cod. The afternoon sun streamed in 
through skylights in a mostly glass solarium, spotlighting 
hanging plants and pots of white chrysanthemums. From 
inside it looked like a passive-solar house. 

But it's not an ordinary passive-solar house, either. I got 
my first confirmation of its true thermal nature when I 
looked out a north window. Beyond the glass, a few inches 
away, was a second window. Wood slats, a fraction of an 
inch apart, bridged the gap between on all four sides. 
Looking closely between the slats I could see that the wall 
was hollow. And that's where the controversy begins. 

The house, which belongs to Robert and Elizabeth Mas- 
tin, was one of the first double-shell houses built. The 
north wall is one part of a complete air plenum that envel- 
ops the house on four of its six sides. It includes the solar- 
ium, the attic, the space in the north wall, and a crawl 
space under the lower level. According to the original the- 
ory of double-shell houses, as postulated by the inventor, 
San Francisco architect Lee Porter Butler, heated air from 
the solarium is supposed to flow by natural gravity con- 
vection around that plenum, distributing the heat evenly 
to the house and storing the excess in the crawl space and 
the earth below for use at night. 

No sooner had one of these houses been built and publi- 
cized than the critics attacked [PS, Dec. '79]. They started 
by disputing the basic theory, then went on to question 
performance claims, cost effectiveness, and even the safety 
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of a house with a plenum through which fire might quickly 
spread. Just as vociferous were the proponents: owners 
who lived in the houses, architects who designed them, 
and others who just liked the idea of an energy-efficient 
house with no mechanical systems, no massive masonry 
walls, no jugs of water, and plenty of windows. About the 
only thing all agreed on was the need to monitor some of 
these houses and see: (1) if they work, and (2) how they 
work. 

Now such studies have been done and the results ana- 
lyzed. One of the most comprehensive used the Mastin 
house as its guinea pig. The conclusion: The house works— 
but for the wrong reasons. 

With that evidence in hand, Mastin, who has his own 
design firm (Natural Energy Design, Inc., 1355 Green End 
Ave., Middletown, R.I. 02840), and a few others are mod- 
ifying the basic double-shell concept in ways that may 
make it work even better. 


The Brookhaven tests 


In the winter of 1980, a team from the Department of 
Energy and the Environment of Brookhaven National 
Laboratory delivered a carload of instruments to the Mas- 
tin house. They installed thermistors to measure temper- 
atures in nine locations, three recording hygrometers to 
measure relative humidity, and two recording pyranomet- 
ers to measure solar insolation. To measure the exact | 
amount of auxiliary heat used they installed a 1,500-watt 
electric heater on each floor, each controlled by a thermo- 
stat set at 65 degrees F. (The Mastins were instructed to 
keep their fireplace and wood stove cold.) A data logger 
was put on each floor to record the readings of the therm- 
istors every 20 minutes and the number of seconds that 
floor's electric heater had been on. Monitoring took place 
in parts of January, February, and March. More tests were 
run in July. The following winter, thermocouples were in- 
stalled to monitor the temperatures below the slab. "We 
collected data off and on for almost a year," says Mastin. 
"My wife got a little tired of all those instruments and 
wires hanging around." 

Continued 
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It took Brookhaven months to analyze all the data. But 
finally the report was published. To begin with, it con- 
firmed that the house needs very little auxiliary heat. "It 
used less than one-quarter the purchased energy of a re- 
cently built conventional house of comparable space,” the 
report states. 

Butler, however, had claimed that his houses need no 
auxiliary heat. (“They can be designed that way,” he in- 
sists in rebuttal, “but the Mastin house was not. By up- 
grading the insulation and glazing, reducing infiltration, 
and leaving the earth exposed in the crawl space rather 
than covering it with a concrete slab, the house could be 
made to stay at 65 without auxiliary heat.” He claims that 
many of his houses in cold climates do just that, though he 
knows of none of these that has been monitored.) Still, by 
most standards, the Brookhaven tests confirmed that the 
Mastin house performs very well. 

But the tests didn’t do much to confirm the theory. Strat- 
ification was an obvious problem. For a typical week in 
January, on sunny days the temperature in the attic al- 
ways rose to 90 degrees, topping out at 106. In the craw! 
space, however, temperatures remained between 45 and 
55 for the entire period. Temperatures on the three living 
levels reflected a corresponding stratification. “Auxiliary 
heat is needed on the lower level even when the upper 
level is overheated,” the Bookhaven report notes. During a 
typical two-day period in January, the heater on the top 
floor was on five percent of the time while the one on the 
lower level was on 82 percent. Clearly, gravity convection 
wasn’t distributing heat evenly through the house. 

Next, the Brookhaven team attempted to measure the 
convective flow directly. (Actually, they instucted Mastin, 
who holds an engineering degree from the Naval Academy 
at Annapolis, Md., and he did the legwork.) “They gave me 
a hand-held instrument called an ionized corona probe,” 
he reports. “Air flow through this tube affects a field of 
ions in a manner that is directly proportional to the veloc- 
ity of the air. I did measurements at various times and all 
over the envelope.” 

What did he see? "In the heat-gain mode [a sunny day] I 
definitely saw air flow in the direction the theory pre- 
dicts,” he reports, “but it was fairly slow. At night, there 
wasn't any definite, consistent flow pattern. Most of the 
time it was just confused. But it was never static." Theory 
said it should reverse at night and flow in the direction 
opposite to daytime flow. 

After analyzing the data Mastin turned in, the Brook- 
haven team concluded that the directions were too con- 
fused to be meaningful and the velocities definitely low. 
They pointed out, however, that since the volume of air is 
so large, a significant amount of heat could be moved even 
with the low velocities. 

So Mastin devised a simple test to see how much the 
convective flow contributed to heating the house. He took 
building paper and a staple gun and covered the opening 
between the crawl space and the solarium, blocking the 
loop. The result: The blockage caused no performance deg- 
radation. In fact, the auxiliary heat needed was "lower by 
five to 20 percent (depending on insolation) with the loop 
blocked," Brookhaven reports. (What this didn't test, how- 
ever, was Butler's revised theory, which says that the con- 
vective flow occurs in two loops—one from the basement to 
the solarium and the other from the basement up the north 
wall. Brookhaven plans to test this in the future.) 

Other tests indicated that there was little effective heat 
storage in the crawl space and the earth below. One way 
they checked this was by comparing the auxiliary heat 
requirements for two nights with similar outside temper- 
atures. The first night followed a sunny day; the second, a 
cloudy day. If, indeed, solar heat is stored in the daytime 
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Air flow around loop in house designed by Christopher Shipp We 


doors at top open. Fans near north wall pull warm air across 
upper story and down plenum in super-insulated north wall . 
(R-40). Plenum is formed by voids in concrete blocks (for fire © 
resistance and heat storage). (Other walls are R-30, roof is 
R-45, foundation is R-20.) Air exits from north wall to lower 


. level, where more heat is stored, then returns to sunspace, and 


cycle repeats. At night, insulated doors at top of sunspace - 
close. In summer they are also closed. Then warm air from _ 
house is pulled down by fans through north wall and dumped - 


in lower level, losing heat to mass. It returns up stairwell, Root - [IN 


cellar (not shown) doubles as heat exchanger. 


and released to the loop at night, less auxiliary heat 
should have been required after the sunny day. In fact, 
slightly less was required after the cloudy day. Still, the 
warmth from the earth itself did keep the solarium above 
freezing at all times. 

Having lived in the house for a year, Mastin had sur- 
mised that it had too much glazing in the solarium roof. To 
test that, he installed fiberglass batts over the upper half 
of the double row of windows, blocking both solar gain and 
heat loss. With the insulation in place, "the auxiliary heat 
required was reduced by 25 to 50 percent," Brookhaven's 
analysis revealed. 

Limited tests done in July indicated that the house stays 
cool in summer as well as it stays warm in winter. For 
example, one July day when the temperature outside 
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Ample window area on all sides of house is one advantage of 
HGE houses. This is southwest corner of the Heyd house. 


reached 87 degrees F and the solarium rose to equal that, 
the living areas of the house ranged from 71 to 74, without 
auxiliary cooling. Certainly the outer shell, which shades 
the living area from the sun, contributed to this. But the 
cooling tubes, a standard feature of double-shell houses in 
some climates, didn't seem to help much. In cooling mode, 
hot air is supposed to rise from the solarium and exit 
through attic vents, pulling fresh air that has been cooled 
and dehumidifed by earth contact into the envelope 
through the cooling tubes. During part of the Mastin tests, 
air flow was in the wrong direction: It flowed from the 
house, through the cooling tubes, and out what was sup- 
posed to be the inlet. 

(Actually, the Mastin house doesn't present much of a 
cooling challenge. It's about a mile from the Atlantic, and 
prevailing southwest winds bathe it in cool ocean air on 
most summer afternoons.) 

After analyzing all the data collected, the Brookhaven 
team reached this conclusion: "The low energy needs of the 
Mastin house are attributable mainly to the excellent in- 
sulative value of its double shell." If cost were a simple 
overriding consideration, the report continues, "it would 
be difficult to rationalize the double envelope's use over 
the super-insulated house." 

Super-insulated houses [PS, May '81] are exactly what 
the name implies. They are constructed to include an enor- 
mous amount of insulation. They conserve heat so well 
that internal heat gain—from people and appliances—is 
nearly enough to carry the house, even in a severely cold 
climate. They rely on solar heat very little, and hence have 
small windows, even on the south, since windows can be a 
large source of heat loss. 


Hybridization 


But, Mastin decided, why not have the best of both 
worlds? His current designs blend many aspects of a super- 
insulated house with some vestiges of the double-shell de- 
mien He calls the result a Hybrid Geotempered Envelope 
(HGE). 

On a lovely wooded lot south of Boston, builder Robert 
Green is just completing an HGE house for Robert and 
Nina Heyd (see photo). Gary and Kathy Brennan and their 
five children have just moved into another near Little 
Compton, R.I. Both have solariums, but there’s no air ple- 
num forming a loop around these houses. Instead, a ther- 
mostatically controlled fan takes hot air from the top of the 
solarium and delivers it through ducts to the basement. 

The attic, foundation, and the north, east, and west 
walls of these houses are super-insulated (see diagram). 


The north, east, and west windows, however, look much 
like the north windows in Mastin’s own house: two sets of 
double-glazed units. There is an air plenum at each win- 
dow, but it's only as wide as the window and ends at the top 
(which tends to comfort fire inspectors). It does, however, 
run all the way down to the basement. "The true effective- 
ness of the double-shell design is in reducing heat loss 
through glass," Mastin says. "When the air between the 
windows is colder than the air in the basement, it's going 
to drop and displace the warmer air there, which will rise. 

"The plenum also reduces infiltration," he points out. 
"Yet when you need ventilation, you can open an interior 
window and get it, without a blast of cold air." This miti- 
gates the need for an air-to-air heat exchanger [PS, Jan.], 
which super-insulated houses often require. And since the 
windows aren't horrible heat losers, HGE houses can have 
a good many, even on the north side. 

Mastin is not alone in modifying the double-shell con- 
cept. In fact, a Pennsylvania designer, Christopher Shipp 
(R.D. 1, Box 331D, West Grove, Pa. 19390), has come up 
with an almost identical design, including both super-in- 
sulated walls and double windows with air plenums con- 
nected to the crawl space or basement. Shipp is also doing 
variations of the double-shell house that are closer to the 
original concept, but using fans to force the air flow (see 
diagram). At least, he intends that these houses use fans. 
So far the owners of the house in our photo haven't in- 
stalled the fans. "They only spent $60 on electricity to heat 
the house last winter, so spending $200 on fans seems 
needless," Shipp reports. 

How do these hybrid designs compare in cost, perfor- 
mance, and livability with super-insulated houses? 

"The best-performing houses anywhere are the super- 
insulated houses," Mastin admits. "They are also the most 
cost-effective to build. But their obvious shortcoming is 
lack of light, views, and natural ventilation." 

If you count the solarium as an extra expense (about the 
same per square foot as the rest of the house), Mastin's 
HGE-type houses cost a good bit more to build than super- 
insulated houses. "But if you compare the cost with that of 
a super-insulated house with a sunspace," Mastin says, 
"the only cost increase is for the double windows and their 
plenums—about $200 per window. And you don't have the 
cost or nuisance of window insulation." 

The auxiliary heat requirements for super-insulated 
houses generally come out to be even less than what the 
Brookhaven tests showed Mastin's house to need. Prelim- 
inary monitoring of one of Mastin's HGE houses, in South- 
ington, Conn., suggests that its heat needs are in the same 
ballpark, though somewhat more than the most efficient 
super-insulated houses. More such data will be forthcom- 
ing. Mastin spent the past summer modifying his own 
house to make it more like the hybrid design (see opening 
page). Now Brookhaven has brought back the instruments 
and will remonitor the house this winter. 

Just what type of house is the most livable is a highly 
personal matter. "I didn't want a strictly solar house be- 
cause I didn't want to cut down all my trees," says Robert 
Heyd, gesturing toward a stand of stately oaks to the south 
of his house. "And I didn't want a super-insulated house 
without much window space." 

The Brennans are delighted with the choice they made. 
"I checked out everything," says Kathy. "I visited some 
passive-solar houses with whole south-facing glass walls. 
They turned into an oven during the day, then cooled off 
just as fast at night. I checked out others that had a base- 
ment full of rocks, and some with water drums in the liv- 
ing room—that really turned me off. With all the other 
designs I read about, it seemed we had to give up some- 
thing. This was the only one that had everything." Wa 
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Invisible 
bomber 


—secrets of the plane 
that radar cant see 


Airmen call them "stealth" 
planes. To enemy radar, they 
can look iike hummingbirds 


By JIM SCHEFTER 
ILLUSTRATION BY DEAN ELLIS 
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Shaped like a broad, flat wing with only a smoothly blend- 
ed windscreen revealing its cockpit, the bomber skimmed 
across barren polar terrain at nearly 600 mph. Barely 400 
feet below, ice floes vibrated to the roar of its concealed jet 
engines. The early-warning radar fence lay behind, its 
operators unaware that the first line of defense had al- 

ready been penetrated. 
More radar waited ahead. Hugging the terrain to take 
full advantage of hills and valleys, the flying wing crossed 
Continued 
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SR-71 Blackbird spy plane (left) is one of the earliest 
designs with anti-radar stealth concepts. A blue-black 
coating is thought to have radar-absorbing properties. 
The engines blend smoothly with the wings, and 
slanted tail fins minimize radar reflections. British Vul- 
can bomber (above) also has stealth features: Engines 
are concealed within its triangular wing, unlike engines 
on B-52s, which capture and reflect radar signals. 
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Lear Fan 2100 prototype, made largely with graphite composites, is a com mercial aircraft design that's almost invisible to radar. 


out of the tundra. Despite its size and speed, it created just 
a flicker on glowing scopes. It was no more than a hum- 
mingbird darting south. 

But this bird, still a paper airplane that won't fly before 
1987, will be no harmless little avian. The popular word 
used to describe it masks the most secret U.S. technology 
program in four decades: 

Stealth. 

This multi-billion-dollar development, already under 
way in a classified and guarded Northrup Corp. facility 
midway between two major Los Angeles freeways, is 
aimed at producing a new bomber that is virtually unde- 
tectable by radar. А secondary effort to produce a modified 
B-1 bomber with a low radar profile is under way at a 
Rockwell International plant in nearby Palmdale. 

And a third project, by the Lockheed Corp., already has 
produced at least three prototype stealth fighters. Flying 
from a secret field near Groom Lake, Nev., and from Eiel- 
son AFB, Alaska, since 1979, two of these triangular- 
shape craft have crashed, but for reasons not connected to 
their strange design. The third reportedly continues to fly 
test missions in both extreme heat and cold. 

Taken together, the Pentagon expects these futuristic 
aircraft to alter the balance of military power into the next 
century. 

How will a bomber-size aircraft deceive radar that is 
itself state of the art? What new technology is on the draw- 
ing board to create a machine that will penetrate enemy 
airspace with impunity? 

Some answers are emerging from this highly classified 
program. Others undoubtedly will remain among the na- 
tion's most tightly kept secrets. Briefings on stealth tech- 
nology, when authorized by the Air Force, are sketchy. 
Even individuals allowed to talk insist that their names be 
concealed. 

Even so, it was possible to put together a filtered look at 
how the best aeronautical engineers in the world are de- 
signing stealth-type aircraft. Some of the picture, neces- 
sarily, is informed speculation by experts. But much al- 
ready is known. 


Low-flying attack 


The bomber, for instance, is being designed to fly inter- 
continental distances at low altitudes at about Mach 0.85. 
"High-altitude attack is not a wise idea because it gives 
the enemy a longer time to look at you on the way in," one 
observer said. 

The Air Force itself discourages the word "stealth." It 
prefers the term "low observable" and calls Northrup's 
project the ATB, or advanced-technology bomber. 
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"When you talk about stealth," a high-ranking Air 
Force officer told me, "you're talking about the ability to 
offset the enemy threat to your penetration." 

To do that takes an aircraft with a unique shape, built 
with materials and coatings that both absorb and deflect 
radar signals. It takes innovative designs to conceal jet 
engines within the aircraft body. And it takes a host of 
new electronics gear aboard the craft to isolate and confuse 
enemy radar. 

But the first step is designing the aircraft itself. Air 
Force and industry officials stress that reducing radar 
cross section—the reflecting surface actually seen by ra- 
dar—is the major factor in playing aerial hide-and-seek. 
Cross section is measured in square meters, as seen head- 
on by defense radars. 

For instance, the ancient B-52 that remains our primary 
intercontinental bomber has a massive radar cross section 
of about 100 square meters. Its tall, vertical stabilizer and 
heavy body make it an ideal radar target. Even worse, its 
large wing-slung engine pods concentrate radar signals 
and echo them back with brilliant clarity. 


A shrinking target 

Rockwell's original B-1, which Jimmy Carter refused to 
build, produced a radar image of just 10 square meters. 
And the B-1B, now being reworked in a stealth version 
that will fly in 1985, echoes a cross section of just a single 
square meter. 

That's a flashing alarm compared with the stealthy 
bomber on Northrup's drawing boards. It reportedly will 
have a radar cross section of one-millionth of a square me- 
ter. A hummingbird is bigger. 

Designers will achieve this strikingly small radar cross 
section with a number of design innovations. For example, 
sharp edges and abrupt angles, often seen on aircraft 
wings and control surfaces, produce strong radar echoes. 
So there will be none on the new planes. Northrup's bomb- 
er will be a low-profile flying wing. (Significantly, Nor- 
thrup also built the original B-49 Flying Wing, which first 
flew in 1947.) Tomorrow's stealth bomber will take the 
concept even further, expanding on the so-called blended- 
body concept provided by Rockwell's B-1 [PS, May ’77]. Its 
wing-body leading edge will be smoothly rounded, and its 
delta shape will integrate fuselage, cockpit, and wing into 
a single flowing wedge. Engines will be buried inside the 
body, not hung out as tempting radar targets. 

Northrup engineers also are wrestling with designs for 
the vertical stabilizer. Their first choice is to eliminate it 
completely. If computer analyses point up handling prob- 
lems with that concept, Northrup may decide to use small 


twin stabilizers. They would be canted inward to deflect 
radar rather than echo it. 

No information is available about overall size of this fly- 
ing wing. But it is certain to be low-slung and squat, al- 
most like a Frisbee or boomerang in proportions. АП that 
will make radar sighting more difficult. Yet more is 
needed. 

One solution is to eliminate metal wherever possible. 
Early versions of radar-absorbing materials, primarily 
carbon-and-fiberglass composites, were developed by 
Rockwell for the Hound Dog missile. That technology is 
being adapted for the stealth bomber. 

Recent advances by a number of laboratories, including 
the Air Force Materials Laboratory at Wright Patterson 
AFB, Ohio, have led to composite materials that are stron- 
ger and lighter than steel or titanium yet do not reflect 
radar waves. À black fiber-reinforced graphite skin is 
reported to be the leading contender for Northrup's 
bomber. 

With current technology, materials that absorb some 
. electromagnetic radiation are bonded to stronger titani- 
um. But Lockheed's super-secret stealth fighter is believed 
to be made largely of Fibaloy, a composite developed by 
Dow Chemical Co. Fibaloy includes glass fibers embedded 
in plastic and is said to be strong enough without metal 
backing to form both the fighter's skin and its main struc- 
tural members. 

The result is a 20,000-pound fighter not only stealthy, 
but small and light enough to be carried inside a C-5A 
transport. 

And the Air Force is heavily committed to developing 
even better carbon composites. That leaves the stealth- 


64 With front-facing air intakes, 
that metal echoes radar like a 
beacon. But the new bomber will 
have concealed intakes, mounted 
flush beneath the flying wing 99 


bomber designers to consider their jet engines, which can’t 
eliminate metal. 

"Jet-engine intakes are high-visibility items for radar,” 
one aeronautical expert told me. “To get enough air into an 
engine, you need big compressor sections up front. They’re 
very balanced, built to close tolerances, and made of heavy 
metal.” 

With front-facing air intakes, that metal echoes radar 
like a beacon. But the new bomber will have concealed 
intakes, mounted flush beneath the flying wing. It also 
may employ a version of a new intake-tunnel configura- 
tion being developed for Rockwell’s B-1B. 

Called the zigzag tunnel, this innovation eliminates the 
straight-line air flow that also lets radar flash directly into 
the engine compressor. The new tunnel has twin channels 
with a series of carefully designed curves that minimizes 
radar reflections. 

The expandable throat needed to reduce incoming air 
speed and prevent a compressor stall in a high-flying su- 
personic aircraft is gone. The result is a radar fooler. Sig- 
nals entering the zigzag tunnel reflect back and forth at 
the curves, instead of echoing a bright reflection to a 
radarscope. 

“We can do it because the B-1B is now a subsonic, low- 
altitude penetrator,” an Air Force officer said. “There’s no 
problem with stalls.” 


The new flying wing will add another innovation. Its 
jet-engine exhaust will be cooled and masked, exiting from 
smoothly faired thrust vents at the trailing edge. That 
won't affect radar but will help protect the stealth bomb- 
er from heat-seeking missiles or detection by infrared 
sensors. 

Northrup’s stealth aircraft also will benefit from radar- 
absorbing coatings first developed for Lockheed’s legend- 
ary SR-71 Blackbird. That plane got its name from the 
inky-black coating that reduces its radar signature and 
camouflages it against the dark sky. 

Details on newer coatings are highly classified. But Nor- 
thrup is said to be including that technology in its flying 
wing. 


B-1B accessories 


Avionics will make up the rest of the fighter’s approach 
to radar invisibility. While declining to discuss the elec- 
tronics that will go into the flying wing, the Air Force pro- 
vided some details on equipment for the low-observable 
B-1B. 

First, the dish-type radar antenna in the nose of the 
craft is gone, replaced by a phased-array antenna that re- 
sembles a flat, oval plate. “The dish became a radar target 
itself in some instances,” an Air Force official said. 

The phased-array antenna never moves. It is angled 
generally forward, but its radiation is aimed electronical- 
ly, and it doesn’t reflect enemy signals. The system was 
adapted off the shelf from a radar employed in the F-16 
fighter. 

The Air Force and Rockwell also eliminated an antenna 
that ran down the B-1’s back like a visible spine. That 
spine provided angles just made to echo radar. The anten- 
na, part of a programmable defensive-avionics system, 
will be built directly into the aircraft. 

The system is computer controlled and on-board pro- 
grammable to seek and identify enemy radar or missiles. 
“These avionics are the current state of the art,” the officer 
said. “They’ve been tested against surrogate Soviet sys- 
tems and will defeat anything currently in their radar- 
antenna inventory and any upcoming threats,” he confi- 
dently asserted. 

The system being developed for Northrup’s stealth plane 
is presumably even better. 

“Radar cross section is only one aspect that’s going to 
make a super-penetrator," the officer said. “The other half 
is the avionics. When you get the radar visibility down 
very small, you can start manipulating the radar signals 
so the enemy doesn't see you." 

That means stealth-type aircraft will carry new elec- 
tronic-countermeasure gear to identify a radar station, 
then transmit just the right signal to erase even the hum- 
mingbird speck from its scope. The kind of countermea- 
sure equipment now in use must be powerful enough to 
obliterate the large radar signatures current aircraft 
produce. Still, radar operators frequently know something 
is happening, though maybe not what, when their scopes 
are jammed. 

"If you can use just enough energy to foil each radar set, 
they won't even know you're there," the officer ex- 
plained. 

If current funding levels continue, the B-1B wil! be op- 
erational in 1986, with 100 of them flying by 1988. To pro- 
tect against it, the Russians will have to spend five times 
as much on defenses as the aircraft cost the U.S., according 
to an Air Force source. And that's just the start. The Nor- 
thrup stealth plane now is scheduled to be in the military 
inventory by 1992. "That will take another five-fold ex- 
penditure if they want to even think about stopping it," 
the officer said. Н 
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Four-cylinder modular engine (top) starts 
on all cylinders. When engine coolant 
warms to 70 deg. C, two cylinders cut out 
(see drawing). The system is designed to 
alternate cylinders (1 and 4, 2 and 3) every 
200 cycles. This maintains thermal effi- 
ciency of the cylinders. To get full power 
from all four cylinders, you merely floor 
the accelerator. The cycling of the cylin- 
ders is barely perceptible to the driver. 
Six-cylinder modular engine (above) al- 
ternates banks of three cylinders. 
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Modular engines 


accelerate on all cylinders; 
cruise and idle on half 


From Italy: new variable- 
displacement engines that 


improve mpg up to 2496 


By HERBERT SHULDINER 


MILAN, ITALY 
Imagine cruising on two cylinders in a 
2,500-pound car at 60 mph and not 
feeling underpowered. That's the way 
it felt in a modular-engine-equipped 
prototype Alfa Romeo Alfetta I drove 
recently at the company's test track 
on the outskirts of this city. 

The Alfetta was powered by an elec- 
tronically controlled four-cylinder, 
two-liter (122 cu. in.) engine that uses 
only half its cylinders when the car 
reaches cruising speed. But when you 
floor the accelerator, you get the full 
power of all four cylinders for fast get- 
aways or passing. And it all happens 
automatically; a computer makes the 
decisions. The result is up to 24 per- 
cent better fuel economy than that of 
the same car without the variable-dis- 
placement engine, Alfa claims. The 
car will be in production by the time 
this issue reaches newsstands. 

"We intend to build 1,000 Alfettas 
with modular engines in the 1983- 
model year," says Filippo Surace, 
Alfa's chief of research and develop- 
ment. 

Why should this car succeed when 
GM's variable-displacement Cadillac 
[PS, Oct. '80] was prone to an epidem- 
ic of mechanical and electronic fail- 
ures? "Our electronics make it better 
than the GM system," Surace claims. 
Alfa uses an eight-bit microprocessor 
that sifts inputs from sensors moni- 
toring throttle angle, engine speed, 
engine phase, and water and intake- 
air temperatures. Based on this infor- 
mation, the microprocessor controls 
four electro-injectors to meter fuel, an 
electronic control coil for ignition ad- 
vance, and a throttle actuator to con- 
trol engine idling speed. 

The modular engine always starts 
on all four cylinders, but when the 
coolant warms to 70 degrees C (158 
F), two cylinders cut out in idle mode. 
Thereafter, it idles on two cylinders 
unless engine speed falls below 680 
rpm. (See drawing and caption at left 
for how engine operates under cruis- 
ing conditions.) 

Surace says Alfa is working on a 
six-cylinder version of the modular 
engine. This engine will run on three 
cylinders, he says, except when addi- 
tional power is required. 

Surace says introduction of cars 
with modular engines into the U.S. 
may not occur—if ever—until one or 
two years after the Italian market 
gets the cars. Gs) 


World's 
fastesI 
laser 


stops the action at 


the quantum limit 


In the realm of the femtosecond: Bell Laboratories Charles 
shank adjusts laser elements (top) while colleague Richard Fork 
watches spectrally broadened pulse emerge from optical fiber. 


Ultrashort pulses shine the first light 
on some long-standing uncertainties 


By STEVE KINDEL 
ILLUSTRATION BY RAY PIOCH 


The sign on the door of the fourth-floor lab is a cautionary 
“Laser Experiment in Progress—Do Not Enter,” and the 
window up near the top of the door glows cherry red. In- 
side, Dr. Richard Fork, a Bell Laboratories physicist, 
works with an assistant, who sits behind a protective wall 
logging data as it comes up on an oscilloscope screen. 

"Whatever you do, don't look at the laser," Fork warns. 
But even looking away, its pulsing, flickering stabs of 
light cascade off my retina. The effect is hypnotic and fi- 
nally slightly nauseating. Fork is sympathetic; such side 
effects bother many of the people who visit the lab for the 
first time. 

What brings people around is a stunning scientific 
achievement. Fork and Charles Shank, who heads Bell's 
quantum physics and electronics department, have man- 
aged to generate pulses of laser light just 30 femtoseconds 
in duration. That's fast: А femtosecond is a quadrillionth 
of a second. But Shank has a much more graphic way of 
conveying just how fast that is. "In a second," he says, а 

Continued 
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Pulses circling in ring 
are shortened by ab- 
sorber dye, which takes 
FLAT MIRROR energy from pulse's 
^ leading edge. Passage 


How the world's 
shortest light pulses 
are made 


through gain dye and 
energy losses in ring clip 
trailing edge. 
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Femtosecond-laser apparatus has four parts: In 
pulse-generation section, continuous pumping by ar- 
gon laser excites laser action (inset 1) in gain area of 
ring laser. Interference within ring between laser fre- 
quencies yields pulses, which are shortened in ab- 
sorber (inset 2). Intensity of pulses is increased a 
millionfold in four-stage pu/se-amplification section 
with energy fed from crystal laser. In pu/se-compres- 
sion section, pulses are broken down by frequency, 
or chirped (inset 3), in optical fiber, then reassem- 
bled (inset 4) in grating pair. For timing, pulses are 
| split in two in experiment section; one half is de- 

~ UU RU PARTIAL layed with respect to other, then both cross. Result- 
a =a ing interference is determined by known delay time 


Energy diagram shows 
conditions for laser ac- 
tion. Dye atoms are ex- 
cited to metastable state 
by pump but decay back 
to ground state and emit 
photons. These stimu- 
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cal fiber, which shifts 
pulse frequencies de- 
pending on input pulse 
power. Velocity of waves 
in fiber depends on fre- 
quency, so red light 
emerges ahead of yellow. 
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| Light reflects off grat- 
| ings at angles deter- 
mined by wavelength, 
so trailing yellow light 
can be given shorter 
through path than lead- 
ing red. All light comes a 
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pulse of light can travel almost to the moon, but in 30 
femtoseconds light travels only about one-tenth the thick- 
ness of a human hair." 

Scientists need such fleeting pulses to investigate phe- 
nomena that occur at ultra-fast speeds— beyond the resolv- 
ing power of conventional electronic measuring devices. 
These phenomena include many of the most fundamental 
processes of physics, chemistry, and biology: atomic colli- 
sions and vibrations, intermolecular chemical reactions, 
photosynthesis mechanisms, and more. In the realm of 
time and space in which these processes occur, matter does 
not always behave with the billiard-ball predictability of 
everyday experience. To account for the uncertainties, sci- 
ence has found it useful to describe such events as statis- 
tical probabilities. But Bell's femtosecond laser, by coher- 
ently stimulating such processes in sample materials and 
then measuring changes in the samples' optical properties, 
can actually catch nature at its quantum tricks. 


Order-of-magnitude jumps 

The possibilities for such a diagnostic tool are momen- 
tous—and not just in pure research. Discoveries about the 
behavior of light and matter are likely to have an impor- 
tant impact on such practical technologies as microelec- 
tronics and communications. This is why Shank tells visi- 
tors that his team’s “primary motivation is not to generate 
the shortest pulses but to venture into the unexplored.” 

Still, getting there must have been half the fun. The 
quest for short pulses began only a few years after the 
development of the first optical oscillator, or laser. Since 
1966, pulse duration has dropped steadily from the realm 
of the nano- (billionth) to the pico- (trillionth) and now 
finally to the femto-second. Each new shortening required 
development of a new technique, so in a real sense 
progress has moved along more by inspiration than perspi- 
ration. Much of that inspiration has struck at Bell’s Holm- 
del, N.J., labs, where I went recently to get the story. 

To my unschooled eye, the array of lenses, mirrors, and 
gratings arranged on the long, flat table in Fork’s lab 
looked like other laser configurations Га seen. In fact, I 
was looking at a series of lasers: a very special ringed- 
cavity dye laser powered by a commercial gas laser. and 
coupled to a sophisticated crystal-laser amplifier. Fork ex- 
plained that although it had earlier antecedents, the de- 
vice’s direct lineage goes back to a machine operated by 
Shank and Erich Ippen in 1972. It was one of the first 
lasers to produce pulses by a process called mode locking. 
All lasers resonate at many modes, different multiples of a 
fundamental frequency. In lasers designed to produce fre- 
quency-pure light, great pains are taken to remove the 
surplus modes, but in others the modes are locked in step 
to generate interference patterns that result in a pulsed, 
not continuous, output. The more modes at which a laser 
oscillates, the shorter the pulses. Organic dyes are chosen 
as the lasing medium in mode-locked lasers because they 
oscillate at many modes. Bell’s 1972 device was also the 
first pulsed laser to be powered—pumped—not by intermit- 
tent bursts from a flash lamp but by light from another, 
continuously operating laser. Thus, it not only produced 
record-setting short pulses—1.5 picoseconds—but these 
pulses were the first with near-perfect reproducibility and 
high repetition rates. 

To reach where they are today, the Bell group revised 
that original device several times, then tacked on a pulse- 
shortening scheme borrowed from radar technology. The 
first series of improvements involved passing the pulses 
through a second channel of dye, not to contribute laser 
light as the principle (gain) dye does but to selectively ab- 
sorb the leading and trailing edges of the pulses. With that 
they reached 0.3 picoseconds. Then they assembled the la- 
ser components in a ring so the pulses travel simulta- 


neously around the ring in opposite directions and collide 
in the absorber. The coherent pulses interfere and set up a 
standing-wave pattern that forces each pulse into the 
same precise shape. 

The shortest pulses are produced, Fork told me, when 
the absorbing region is no wider than the desired pulse 
width. In addition, because the dye is able to absorb just a 
small amount of energy before saturating, it must contin- 
uously be replaced. Therefore, for pulses in the femto- 
second realm, a flowing stream of absorber dye just thou- 
sandths of a centimeter across was needed. That required 
fabrication of fantastically small metal nozzles. “The prob- 
lem,” Shank said, “is how to shape the nozzle as you draw 
it down. Ifit’s the wrong shape, you just spray dye all over 
the place.” The team’s technician, Fred Beisser, finally 
managed to get about one nozzle in 10 to work well. “When 
you're working at the limits of a technology,” Shank add- 
ed, “everything is kind of flaky, and success is defined as 
something that works on a regular basis.” 

The colliding-pulse mode-locked laser, completed in 
1980, worked on a regular basis, producing pulses just 65 
femtoseconds long, though when amplified in a four-stage 
laser to increase pulse power from thousands to billions of 
watts, the pulses broadened to 90 femtoseconds. 

The final compression was accomplished by adapting a 
pulse-compression technique used in radar for 30 years. 
It’s a two-step process of first breaking the single-color 
pulse down into a spread of frequencies, then using the 
characteristic diffraction angles of the different frequen- 
cies to reassemble the pulse (see illustration). The result, 
as demonstrated early last summer, is a 30-femtosecond 
pulse of white light. 

Are even faster pulses possible? Yes, puns Fork: “The 
barriers are more fiscal than physical.” But 30 femtose- 
conds corresponds to only 14 cycles of light. It is clear the 
Bell team is fast approaching fundamental limits. 


The other half of the fun 


Although there was a strong virtuoso component to the 
development of the femtosecond laser, the scientists insist 
it is merely a tool for probing the unknown. The experi- 
mental technique is to split each pulse into two parts: a 
powerful pump pulse and a weaker probe pulse. The pump 
excites the desired process in a sample, which changes the 
way the sample interacts with the slightly delayed probe. 
Optical analysis of the probe after it emerges tells the ex- 
perimenter about conditions in the excited sample. 

This technique will be used by researchers in many dif- 
ferent fields, but Shank’s and Fork’s prime interest is ob- 
serving the behavior of electrons as they move through 
semiconductor materials. They have already had great 
success in understanding a phenomenon called “velocity 
overshoot.” Fork explains: “There are in a semiconductor 
structure what we call momentum valleys, areas where 
the effective mass of the electron is one-tenth its normal 
mass and where it moves at a much faster rate than usual. 
When it acquires enough momentum, it spills out of this 
valley and bumps into the semiconductor lattice. When 
that happens, the lattice vibrates and a bit of energy called 
a phonon is emitted while the electron scatters in some 
random direction.” 

The femtosecond laser has allowed Shank and Fork to 
observe this process for the first time. Further research 
could lead to the design of semiconductor devices with lat- 
tice structures that eliminate scattering. Such a new fam- 
ily of semiconductors might, in turn, herald a new gener- 
ation of high-speed computers. But such direct payoffs are 
still some distance down the road. Others aren't even an- 
ticipated. Predicts Shank: "The most important result of 
the femtosecond laser will be the discovery of phenomena 
not presently contemplated." 
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Four-wheel ATV 


Four wheels on the LT125 
4х6 all-terrain vehicle give 
you performance three- 
wheelers can't: The extra 


front wheel aids stability and 


soaks up bumps, says Suzu- 
ki. The LT125 has a 125-cc 
(7.6 cu. in.) engine and five 
speeds plus reverse. 


Teflon grease 

Power tools, engines, fishing 
gear, guns, vehicles—these 
are just a few of the applica- 
tions for Magnalube-G, a Tef- 
lon-base all-purpose grease, 
says Carleton-Stuart Corp. 
(13-02 44th Ave., Long Island 
City, М.Ү. 11101). Minute Tef- 
lon-resin particles are mixed 
with petroleum lube. 


Spear gun 

The Gunslinger spear gun 
straps to your thigh for 
hands-free diving. The 18-in.- 
long, band-powered weapon 
extends to a 36-in. double- 
sling format when needed. 
Price: $140. SeaAir Products, 
350 N. Lantana Ave., No. 505, 
Camarillo, Calif. 93010. 


Maneuver flaps 
Pairs of underwing flaps on 
Dornier's Alpha Jet enable it 
to fly sideways and turn 
without banking. The Ger- 
man research aircraft can fix 
on targets and evade enemy 
fire faster. Opening all the 
flaps at once points the plane 
down without building up 
speed. 


Mine hunter 

Pinquin B3, a remotely pi- 
loted undersea craft, is di- 
rected to a target area then 
guided automatically to 
mine-like objects. The un- 
manned craft, developed by 
Germany's MBB/VFW, can 
identify an object, drop a dis- 
posal charge if necessary, 
and proceed to a new target. 
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European spinoff 


Classy styling and lots of 
space: That was Pininfarina's 
goal for its Gamma Olgiata, a 
study-model vehicle derived 
from the Lancia Gamma 
coupe. Aside from the rear 
third door, the front-wheel- 
drive European car looks 
much like other Lancia coupe 
spinoffs. 


Anti-mine chopper 
Huge side tanks hold 1,000 
gallons of fuel on the U.S. 

Navy's Super Stallion copter. 
Flying ahead of ships to 
search for mines, it can re- 
main on station for four 
hours. Three turbine engines 
and the seven-blade rotor 
can lift almost 35 tons. It's 
slated for mid-1980s intro- 
duction. 


Helmet holder 


Carry an extra helmet for 
motorcycle passengers? The 
Helmet Bra from Eclipse, Inc. 
(Box 7370, Ann Arbor, Mich. 
48107), holds апу full-face or 
open-face helmet with a seat 
strap. Velcro on both sides of 
the mesh fabric enables the 
holder to adjust to many 
sizes. Price: $10. 


Low-drag import 
Lowest drag coefficient of 
any production car—0.30—is 
claimed by Audi 100 makers. 
The ultra-slippery car, 65 Ibs. 
lighter than the previous 
model, has integrated head- 
lights and nearly flush side 
windows. It will be intro- 
duced here this spring as the 
Audi 5000. 


Super-lock 

A hardened-steel alloy for its 
one-piece body and shackle 
makes Manolex 100 a high- 
security padlock. But its drill- 
proof locking device, plus a 
key that can't be duplicated 
by impression, means extra 
security, says Hudson Securi- 
ty Products, 475 Fifth Ave., 
New York, N.Y. 10017. $58. 
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Reservoir planter 
Move plants into Genie plant- | 
ers and water once every 21 LL = FLOATING WATER- 
to 30 days, says the manu- 
facturer. An indicator shows 
when the reservoir is low. 
Capillary action draws water | | | 
through the vermiculite. | ! rore М» 
Hydro-Planter Designs, 5510 
Ambler Dr., Mississauga, 
Ont. LAW 2V1. $4 to $13. 


Computer chair 
Spend lots of time at a com- 
puter CRT terminal? Charvoz 

Dauphin's CRT Chair G1500 
features a lumbar-comfort 
back plus pneumatic levers 
for height and back incline. 
It's designed in Italy, engi- 
neered in Germany. Charvoz- 
Carse, 5 Daniel Rd. E., 
Fairfield, N.J. 07006. 
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Double delta 


A big delta-shape canard lets 
the Saab JA 37 Viggen make 
extra-tight turns as it fires its 
high-powered, 30-mm can- 
non. The Swedish fighter 
also carries six air-to-air 
guided missiles plus an ex- 
tra, throwaway fuel tank. The 
STOL plane can use high- 
ways as runways. 


Water jet 

Pressurized at 50,000 psi and 
mixed with abrasives, water 
shoots from the nozzle of this 
rifle-like gun. The jet slices 
smoothly through steel, rock, 
and masonry, claims the de- 
veloper (BHRA, Cranfield, 
Bedford MK3 0AJ, England). 
The tool is said to be quicker 
than flame cutters. 


Compact-car rack 
Car-top bikes without block- 
ing the hatch: Solorack bolts 
onto most cars with 26-in.- 
long rain gutters. The rack 
converts to a ski or boat rack 
and carries loads up to 250 
Ibs., says Freeman Industries 
(1224 Robbia Dr., Sunnyvale, 
Calif. 94087). $145.90. | 


Gallic go-getter 
This chunky-looking Citroén 
has a low drag coefficient of 
0.33 and a 2,000-Ib. curb 
weight. Its 1,580-cc (96 cu. 
in.) engine gives the front- 
drive BX a top speed of 109 
mph and zero-to-60-mph ac- 
celeration time of 11.5 sec- 
onds. It's not available 

in the U.S. 


Flexible fiberglass 


Framed in fiberglass, this 
low-cost plastic greenhouse 
features Polystal, an ad- 
vanced composite with all 
fibers oriented in the same 
direction. The slim shafts can 
be bent like fishing rods yet 
can carry high loads, says 
Bayer AG, 5090 Leverkusen, 
Germany. 


\Nharts New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Rowboat paddle 


You can scull and steer one- 
handed with the E-Z Row. 
Clamp the adjustable mount- 
ing bracket to a dinghy's 
stern and pump the handle: 
Four Lexan fins open and 
close, propelling you as fast 
as oars, claims Western Cus- 
tom Service (Box 96, Socor- 
ro, N.M. 87801). $79.50. 


Wishbone cat-ketch 
With unstayed masts and 
wishbone booms, Wings 33 
outperforms most same-size 
cruising craft, says Offshore 
Yachts (Box 6, Cos Cob, 
Conn. 06807). Why? There 
are no drag-causing shrouds, 
and the booms provide opti- 
mal sail shape. Sail-away 
cost: $52,995. 


Two windchargers 


Suspended from the jib hal- 
yard, the Altair 50 (right, top) 
can generate 50 watts of 
electricity for a sailboat at an- 
chor. In wind speeds of 20 
knots, the charger provides 
two amps of current. The 26- 
in.-dia. turbine has 14 re- 
placeable polypropylene 
blades. With rear-mounted 
alternator, the unit weighs 21 
Ibs. It's $695 from Jack Rab- 
bit Marine (Box 595, Larch- 
mont, N.Y. 10538). The Watt- 
knot (right) has a sailcloth ro- 
tor supported by aluminum 
battens. The seven-lb. unit 
with top-mounted 30-W gen- 
erator hangs below the 
spreader, generating one 
amp in 20-knot winds. $295 
from Altech (724 Euclid Ave., 
Toronto, Ont. M6G 2T9). 


Dry dock 


The dock gets wet, of course, 
but you don't. А simple rope- 
and-pole hookup lets you 
stand on the shore as you 
lower aluminum sections into 
the lake. Removing the dock 
is also easy, says Instant Ma- 
rine (1111 S. Woodward, 
Royal Oak, Mich. 48067). 
$508 per 10-ft. section. 


Smart sounder 
The microprocessor-con- 


trolled Tracker 2000 chirps in 


three tones, alerting you to 
the presence of fish, depth 
changes, and dangerous 

shallows. A unique vertical 


depth scale with four ranges 


marks both bottom and fish 
depth. The OMC instrument 
costs $399.50. 
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\Nhats New 
IN TOOLS 


BY V. ELAINE SMAY 


Hi-tech snips 
Compound lever action in- 
creases the cutting power of 
Stanley’s nine-in. snips. Re- 
sult: They can easily cut 
light-gauge steel, says the 
maker. They also cut plastic 
flooring, carpeting, even 
plastic laminates. And the 
offset handles save knuckles. 
Price: $15. 
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The new Super Sandcat belt 
sander from Skil (left, top) is 
a bigger, more aggressive 
cousin to the original Sand- 
cat. It takes a three-by-18-in. 
belt (the original takes the 
215-ру-16-іп. size). Heavy- 
duty work is easy due to the 
effortless handling of the six- 
Ib. tool, claims Skil. Price: 
$80. For finishing the job, 
Sears will introduce this 
spring a new sander that's 
gentle as a kitten. The in-line 
Craftsman (left, bottom) uses 
direct, back-and-forth motion. 
(Dual-motion sanders actual- 
ly move in a figure-8 in their 
"straight-line" mode, accord- 
ing to Sears.) Result: You get 
a glass-smooth finish in 
minutes instead of the hours 
it takes with a wood block. 


Tough cutters 

You can shape even abrasive 
materials, such as hardwood 
and particleboard, with 
these new carbide-tip cutters 
(left) for your shaper, says 
Rockwell Intl. The company 
has introduced 30 new cut- 
ters, including straight, bead, 
flute, and ogee profiles, and 
three cabinet-molding sets. 


Two-tool tiling set 
Tool one of Tile Master mea- 
sures the gap that border 
tiles must fill (above left), 
transfers the measurement to 
the tile, and guides the scor- 
ing (above). Tool two (shown 
in both modes) scores and 
snaps the tile. Plasplugs Ltd., 
Sheridan House, 11 Vernon 
St., Derby DE1 1FR, England. 


Big band 


Here's a band saw that will 
cut straight lines or curves in 
stock up to six in. thick and 
has a frame-to-blade capacity 
of 97^s in. The Rockwell Mod- 
el 10 band saw uses a stan- 
dard 71%-in. blade. The 10- 
by-11-in. table tilts 45 deg. 
for bevel cutting. $353.50 
(motor extra). 


Snub-nosed stapler 


You can staple right into a 
corner with this Craftsman 
electric stapler ($30 from 
Sears). Its drive coil is angled 
back to place the staple with- 
in Ye in. of a perpendicular 
surface. The stapler has two 
power settings: н! for hard 
materials; Lo for soft or thin 
ones. 


\Nhats New 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Trim wall bed 


Designed to fold up flush 
with standard shelf units, the 
Sico wall bed is just 18 in. 
deep. The full-size bed has a 
slanted, padded headrest 
that’s comfortable for read- 
ing in bed. Sico (7525 Cahill 
Rd., Minneapolis, Minn. 
55435) sells it for $2,195 

and up. 


PO 


Magnetic blind 


How do you adjust a Vene- 


tian blind that's sealed 


between two panes of glass? 
Slide the magnetic outer le- 
ver up and down; a magnet 
inside the space adjusts the 
aluminum slats. Magna Be- 
tween-Glass Blind is made by 
Hunter Douglas, Box 61, 
Roxboro, N.C. 27573. 


Foam fitter 


No fasteners needed—Win- 
dow Plug lets you press-fit 
an insulating foam panel into 
a window frame. The com- 
pression edge seal holds the 
panel in place, prevents air 
leakage. A six-ft. seal is $5.19 
from Star Technology, Box 
1187, Carbondale, Colo. 
81623. 
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Scrubbable matting 
It looks like rush-fiber mat- 
ting, but it's easier to keep 

clean. Rustic Weave is Arm- 
strong's newest Sundial So- 
larian sheet flooring. The 
wheat-colored pattern has a 
Mirabond no-wax surface, 
comes in both six- and 12- ft. 
widths, costs $11.50 a sq. ft. 
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Add-on greenhouse 
The Sun Room looks like a 
custom-designed addition, 
says Garden Way (Box 97, 
Charlotte, Vt. 05445). The rea- 
son? You finish the exterior 
to match your house. The in- 
terior has laminated wood 
beams, insulated side walls 
and roof, and double glazing. 
A data pack is $3. 


Wall guard 


Children careening around 
corners can smudge, scratch, 
and dent your walls. This 
high-impact plastic protector 
child-proofs those vulnerable 
corners. Plaskolite (Box 1497, 
Columbus, Ohio 43216) 
makes it. A 48-in. strip costs 
$1.98; a 96-in. one is $4.19. 


md 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Remote alarm 

The large box goes in your 
car; the small one goes in 
your pocket. Result: You can 
be up to two miles away, but 
the pocket beeper sounds off 
if anyone tries to break in. 
Model 4000T, made by Page 
Alert Systems (23842 Haw- 
thorne Blvd., Torrance, Calif. 
90505), is about $100. 


House checker 


To check your summer home 
in the winter, just call on the 
phone. If it rings, the temper- 
ature within the house is nor- 
mal. But get a busy signal, 
and Phone Stat (Box 18035, 
Lansing, Mich. 48901) is tell- 
ing you the temperature is 
dangerously low. Price: $90. 
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Fitness computer 
You can't buy a more per- 
sonal computer—the Coach 
Aerobic Fitness Monitor clips 
on your shorts. As you run, it 
displays heart rate, expended 
calories, fitness level, speed, 
distance, strides, and time. 
Made by Biotechnology (One 
S.E. 15th Rd., Miami, Fla. 
33131), it's $200. 


Touch command 


Just touch: This Four-Phase 
Systems (Cupertino, Calif.) 
intelligent terminal knows 
what you want. The touch- 
sensitive screen recognizes 
up to 32 areas for instant fin- 
ger-tip control. It won't work 
by itself, however. It's all part 
of Four-Phase's model 5000 
business-computer system. 


Money memory 


Spend your money—the Per- 
sonal Expense Account Re- 
corder (sold by Hammacher 
Schlemmer, 39-25 Skillman 
Ave., Long Island City, N.Y.) 
will keep track of it all. You 
can recall any of up to 80 en- 
tries by date, type of ex- 
pense, or name. $150. 


Fold-up phones 


Portable stereos are conve- 
nient to use but awkward to 
stow away. Unlike unruly 
earphones that won't fit any- 
where but around your neck, 
Nova earphones from Radio 
Shack fold up: When you're 
through, tuck them in a pock- 
et. With either Y4- or Ve-in. 
plugs, they're $22. 


Space saver 

It's no bigger than an open 
loose-leaf book, but don't let 
its size fool you. The Hewlett- 
Packard model 120 personal 
computer uses the CP/M op- 
erating system and two 
eight-bit microprocessors for 
greater speed, has a dual 3.5- 
in.-mini-disc drive, 64K of 
RAM, and full keyboard. 
Basic price: $2,775. 


NNhats New 
FOR YOUR CAR 


BY JACK KEEBLER 


Suction-cup rack 


These corner supports can 
go anywhere on your car to 
provide a snug-fitting rack for 
awkwardly shaped loads. A 
single lever installs and re- 
leases the vacuum gripper. 
They stow easily and elimi- 
nate wind noise and drag, 
says A.O.C. Ltd. (Albion Way, 
Wembley, Middlesex HA9 
OTY, England). 


Tiny light 

With the Micro-Lite on your 
key chain, you'll never be 
without a powerful light. It's 
four in. long, weighs 1.76 oz., 
and provides a 1,400 candle- 
power beam. Tekna (Box 
2363, Menlo Park, Calif. 
94025) makes it. Price: $5.95. 


Rx for taillights 


Weather-resistant adhesive 
vinyl from Trimbrite (Box 67, 
Holt, Mich. 48842) can pro- 
vide first aid for your dam- 
aged taillight lens. Two kits 
are available: One has three 
sheets of amber, red, and 
clear. Price: $3.11. The sec- 
ond has one red five-by- 
seven-inch sheet. $1.44. 
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DISTANCE 


Rear-view review 


The two mirrors above reflect the latest in rear-view design. 
Clip the wide-angle mirror/digital clock (top) to your car's 
present mirror: You get more viewing area and the time and 
date at a glance. It's from A.A. Milstan Products Inc. (99 Jeri- 
cho Tpk., Jericho, N.Y. 11753) and costs $31.45. The Auto- 
matic Day/Night mirror above prevents headlamp glare at 
night. Two photocells detect bright incoming light and tip 
the mirror to a low-reflectance position. It's made by Don- 
nelly Mirrors, is an $89 option on many '83 Ford models. 


Two-way tool 

Black & Decker's 34-hp sand- 
er and polisher has two 
speeds: high speed for auto- 
body repairs; low speed for 
polishing off those waxing 
and buffing chores. The sev- 
en-in. disc makes big jobs a 
cinch. Price: $54.77. 


Rear-mount winch 
A rear-bumper winch-mount- 
ing kit can help haul your 
truck out of sticky situations. 
With the license-plate bracket 
in place and remote-control 
switch removed, you can't 
tell the vehicle has a winch, 
says Warn Ind. (19450 68th 
Ave. S., Kent, Wash. 98031). 
Mount: $239; winch: $425. 


Traction 
control 


stops wheelspin 
on jack-rabbit starts 


Clever electronic system 
keeps turbocharged muscle 
car's feet on the road 


By DAVID SCOTT 


Electronic Traction Control includes roll- 
ing-speed sensors (1) on all four wheels 
feeding pulsed signals to a microproces- 
sor (2). When the difference in wheel-rota- 


ERN : 7 с pope mu VEM ime РЧ ion 
Test installation on Volvo 760 GLE pre- 
vents wheelspin during full-throttle start 


on loose gravel, when up to 198 hp is on 
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Burning rubber for slingshot acceler- 
ation may nourish a macho ego, but 
it's a waste of engine power, fuel, and 
tire tread. Апа since it means losing 
traction, such wheelspin is also dan- 
gerous. Lateral stability ends when 
the driven wheels lose their grip. 
That was Volvo's motivation for de- 
veloping Electronic Traction Control 


tion speed (front vs. back on either side) 


indicates approaching spin, control unit 
(3) halts turbocharger operation, then unit 


(4) steps down fuel flow to cylinders. 
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tap from the turbocharged en 


smoothly and quickly. 


gine. Even 
on ice, the car can accelerate from rest 


to mate with its microprocessor-con- 
trolled, 2.1-liter turbocharged engine. 
This super-performance single-over- 
head-cam engine can deliver a star- 
tling 198 hp and 244 ft.-lbs. of torque 
in short bursts for swift overtaking. It 
can also deliver some pretty impres- 
sive wheelspin. But the new Electron- 
ic Traction Control system allows 
maximum safe use of this punch by 
automatically tapering down engine 
power before wheelspin occurs. 

Traction control is the converse of 
anti-skid braking, which prevents 
wheel lockup. The Volvo traction-con- 
trol system begins with four toothed- 
wheel magnetic sensors—one fitted to 
each wheel to register its rotational 
speed. These generate pulsed signals 
in individual pickup coils mounted on 
the front and rear axles, and the rota- 
tional speed of each driven wheel is 
compared with that of the free-rolling 
front wheel on the same side of the 
car. Any frequency difference be- 
tween the paired signals on each side 
is registered by a microprocessor, 
which can thus detect the onset of 
spin by either rear wheel. 

When the difference between front- 
and rear-wheel speed on either side 
exceeds five percent, the microproces- 
sor directs the trimming of engine 
output. The reduction is progressive 
and regulated in two separate ways. 


Two-step power trim 


The first step is to interrupt the op- 
eration of the turbocharger. To do 
this, the microprocessor trips the tur- 
bocharger's waste-gate valve. This di- 
verts some of the exhaust gases that 
would otherwise go to turn the vanes 
of the turbo-compressor, and relieves 
boost pressure in the intake manifold. 
(The waste-gate valve's normal func- 
tion is to divert the exhaust gases 
when the charging pressure ap- 
proaches a preset maximum.) 

If the resultant power drop is not 
enough to stop wheelspin, the micro- 
processor then interacts with the elec- 
tronic fuel injection to the four-cylin- 
der engine. Fuel delivery is regulated 
in half-cylinder steps by reducing by 
half the number of fuel-injection 
pulses to a cylinder. It then fires on 
alternate power strokes. Initially, 
only one cylinder is put on a half-time 
schedule. That cylinder may then be 
fully deactivated, followed by other 
cylinders in turn, until wheelspin is 
arrested and traction restored. The 
moment this happens, engine power 
is progressively increased by revers- 
ing the cut-down sequence. 

The Electronic Traction Control 
system could make a big contribution 
to road safety when there is an abun- 
dance of turbo power on tap. 
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dozen qualified. Today, you can choose 
from more than twice that number of 
50+ mpg models. And some of these 
fuel misers boast 55 to 60 mpg in the 
EPA highway test. 

We chose six of the most economical 
imports for a comparison test, not only 
taking them through our exclusive 
steady-speed economy runs but exam- 
ining them for performance, handling, 
noise levels, and general comfort, as 
well. They are: Nissan (Datsun) Sen- 
tra, Plymouth (Mitsubishi-built) Colt, 
Audi 4000 diesel, Toyota Starlet, Hon- 
da Civic FE, and Volkswagen Jetta 
turbo diesel. Not all of the economy- 
champion engine-transmission com- 
binations were available at the time of 
this test (see fuel-mileage box at end 
of article). Substitutes we examined 
were close to the most fuel efficient 
built by each manufacturer. 


Nissan Sentra 


The newest in the economy lineup 1s 
Nissan's replacement for the 210. It 
gets mid-30s mpg in everyday driving 
and approaches 50 mpg on the high- 
way. Sentra is bigger inside than the 
210: That's obvious from interior 
dimensions (compare with the 210 we 
tested in February 1981), and it's 
something you can see and feel. 

Front buckets are comfortably 
large, although their mostly flat sur- 
faces offer little lateral support during 
turns. Sentra gets good marks for 
rear-seat room. It carries two adults 
easily, and there's plenty of knee room 
and head room, a real bonus in a car of 
this size. 

The 1.5-liter (90.8 cu. in.) four we 
tested zips the four-door Sentra from 
zero to 60 mph in just over 15 seconds. 
The five-speed overdrive transmission 
is not set up for fast shifting, though, 
as we discovered during acceleration 
runs. Shifting from second to third is 
difficult if you shift fast. The trans- 
mission wants to get back into first or 
all the way up to fifth. 


Plymouth Colt 


It says "imported for Plymouth" on 
the trunk: That means the Colt name 


is no longer exclusive with the Dodge 
brand at Chrysler Corp: Our test car 
was equipped with the intriguing 
twin-stick transmission, which com- 
bines a four-speed manual transmis- 
sion with a two-ratio input shaft. 
Interestingly, the setup is not Colt's 
fuel stingiest. That honor goes to the 
basic four-speed transmission. 

An extra shelf below the Colt’s 
instrument panel triples the glove- 
box capacity for storage. The LS mod- 
el we tested had plush velour uphol- 
stery and even twin electric side-view 
mirrors. 

Colt's rear seat converts easily from 
passenger accommodation to cargo 
platform. Pull one lever on the rear 
seat back, and the seat folds forward. 
The floor is uneven and does not reach 
all the way to the back of the front 
seats, but it does offer a spacious load 
surface. 


Audi 4000 diesel 


True to Audi’s modern heritage, the 
interior is crisply designed and func- 
tional. The seats are firm and highly 
contoured to hold passengers tightly. 

Some—but not all—of the diesel 
problems have been solved by Audi 
engineers. You can still feel engine 
shake at idle, but things smooth out 
when the car reaches 10 mph or more. 
Start-up on a cold morning means a 
delay of about 10 seconds while the 
glow plugs heat up the diesel combus- 
tion chambers. And once started, the 
noise is enough to wake up the neigh- 
bors two doors away. After a few 
minutes of driving, though, the clatter 
subsides. Still, in our sound-measure- 
ment tests the Audi did poorer than 
gasoline-powered cars that cost thou- 
sands of dollars less. 

Note, too, that in acceleration the 
diesel can’t compete with gasoline- 
engine cars. The Audi’s 26.7-second 
time for zero-to-60-mph acceleration 
is well below just about any gasoline- 
engine car now on the market. 

The diesel engine does not detract 
one bit from the precision and sure- 
ness of Audi’s handling. Even with the 
low-powered engine, the car easily 


Performance comparison with selected models 


Mpg (city Accelera- Brakes 60—- Handling Maneuver- Noise @ 
driving) tion 0-60 — 0 mph (mph) ау 60 mph 
mph {sec.) {hot} (ft.) (mph (dBA) 

1982 Dodge Colt 4 39 18.9 165 59.8 27.84 75 
1982 Toyota Starlet 4 38 22 196 58.8 2764 74 
1983 AMC Alliance 4 | 34 18.9 176 63.7 29.9 68 
1983 Ford Escort 4 33 15.6 173 61.2 30.1 66 
1983 VW Rabbit diesel 4 | 43 23.8 157 62.8 29.5 73 


PS ratings— | 
test report in a nutshell 


The ratings are based on test results | 
and measurements. Results should be | 
read with the understanding that they 
reflect tests only on our sample cars. | 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 

| poor, O. 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Authors' opinion 
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passed our high-speed and maneuver- 
ability tests with top marks. 


Toyota Starlet 


What's a rear-drive car doing 
among all these front-drives? Only 
Toyota knows for certain, but the low- 
priced, two-door Starlet holds its own 
in our dynamic tests. It got top grades 
for handling and low-speed maneu- 
verability and easily outdid the front- 
drive Colt and Sentra in the high- 
speed test. One weak point: Its puny 
79.3-cu.-in. engine makes Starlet the 
slowest of the gasoline-powered cars. 
It's significantly quicker than Audi's 
diesel, though. This year, an expen- 
sive-looking fuel-injection system 
boosts power to cut the zero-to-60-mph 
time from 22 seconds in the 1982 mod- 
el to just over 19 seconds. At the same 
time, Toyota claims an improvement 
of 10 percent in fuel economy. 

Starlet isn't meant to give comfort 
to rear-seat passengers, who will look 
in vain for armrests or padding. 


Honda Civic FE 


While Honda does not claim to have 
invented good fuel economy, the repu- 
tation of its Civic line is built primar- 
ily on that feature. In the PS steady- 
speed economy test the FE lived up to 
its reputation, posting the best econo- 
my of the six models examined. 

But the secret to Honda's success 
goes further than simple fuel econo- 
my. Add good performance, a stable 
chassis at speed, and the appearance 

Continued 
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of high-quality workmanship inside 
and out. You see no skimping in the 
instruments, which include a tach and 
trip odometer. There's even a lever at 
the driver's left to unlock the hatch. 
Up front, the space is fine; in the 
back seat, space is barely adequate for 
two adults. Knee room is tight—so 
much so that passengers' knees push 
up against the front seat backs. 
Fortunately, the hatchback design 
turns this small car into a big load car- 
rier. А release button swings the rear 
seat back forward; you reach it from 
inside the car or from the hatch. 


VW Jetta turbo diesel 


Nothing much has changed on the 
outside. The interesting things have 
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happened in the engine bay. Jetta's 
68-hp turbocharged diesel offers most 
undiesel-like performance, delivering 
98 ft.-lbs. of torque at a low 2,800 rpm. 
Off the line, Jetta spins its wheels for 
about 12 feet. Even grabbing second 
gear produces a loud chirp. In fact, the 
15.3-second zero-to-60 time beats the 
naturally aspirated Jetta diesel in our 
March 1982 test by 13.2 seconds. 

Jetta's handling is neutral, with 
understeer at the car's limit. Only 
abrupt changes in direction at high 
speed provoked breakaway or over- 
steer. 

Jetta's seats, firm and sharply con- 
toured for good support, are covered 
with a handsome, grippy maroon-and- 
white tweed. This same fabric was 
stretched over the door-trim panels, 
giving the interior a rich, integrated 
appearance. The wheel is the same 


Nissan Sentra (opening page) scored the 
best 60-mph sound-level rating (72 dBA) 
of the six cars tested. Its rack-and-pinion 
steering and small size made it highly 
maneuverable. Audi 4000 (clockwise, 
starting at left) exhibited good brake per- 
formance. It stopped shorter than some 
models weighing several hundred 
pounds less. Plymouth Colt is well 
equipped. In fact, it offers a strong empha- 
sis on luxury. Early economy-car rubber 
mats and high sound levels have given 
way to plush carpeting, rich velour fabrics, 
and better sound reduction. Honda Civic 
FE is the EPA's gas-engine economy 
champ (46-59 city-highway). We were 
impressed with its smooth-revving en- 
gine and well-finished interior and exteri- 
or. VW Jetta turbo diesel doesn't perform 
like a diesel. Maximum torque comes in at 
a low 2,800 rpm, ensuring sprightly per- 
formance. Toyota Starlet is bare-bones 
simple, except for one item. Under the 
hood lurks a potent-looking electronic 
multi-point fuel-injection system (inset). 
The system's microcomputer precisely 
adjusts fuel flow for improved perfor- 
mance, mileage, and overall drivability. 


padded four-spoke unit used in the 
sporty GTI Rabbit. Jetta's tall green- 
house admits plenty of light, provides 
excellent vision, and reduces the feel- 
ing of claustrophobia common in most 
small sedans. 


Our picks 


I'm prejudiced against diesels be- 
cause of their noise, smell, and low 
power, but if I were forced to choose 
one, the Jetta turbo diesel would be it. 
Among the others, Civic and Colt are 
my favorites, with Civic getting my nod 
as best of all. Somehow Honda makes 
this subcompact ride and drive like a 
4,000-pound heavyweight.—J. D. 

The Jetta turbo diesel is a whole new 
way to get there quickly and cheaply. 
Its ample power and fuel efficiency 
make it my favorite.—J. К. 

For specs and test results, turn page 
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Nissan Sentra, Plymouth Colt, Audi 4000 diesel, 
Toyota Starlet, Honda Civic FE, and VW Jetta 
I era turbo diesel—dimensions, specs, and test results 


PS cor test & driving report 


Nissan Plymouth Audi Toyota Honda VW letta 

DIMENSIONS (inches) Sentra Colt 4000 diesel Starlet Civic FE turbo diesel 
Wheelbase. _........ 94.5 93.7 99 5 90.6 88.5 94.5 
Overall length.,...... 167.3 161.1 176.7 1522 148.4 167.8 

| Overall height... . . : 545 50 53.7 53 52.2 55.5 
Overall width == .. 63.1 62.5 56.2 60 52.2 53.4 
Track, PR... 54.9/54 1 53.8/52.8 55.1/55.8 50.7/50.? 53.5/54.3 54 7/53.] 
Ground clearance ...... 6.5 7 46 7 6 4.9 
Front head room... : 37 36 37 73 36 36 
Front hip room... . 44 42 48 42 40 42 
Front leg гот. ..... 44 41.5 45 40.9 42 40 
Rear head room... 35 35 33 36 33 34 
Rear hip гоот........ 5]. 48 48 45 52 50 
Rear leg room (min.). . . - 36.5 35 36 29.1 25 36 
Rear knee room (min.). . . 2 2 3 -0.5 –1 -1 
Couple distance... .. 33 30 33 28 26 30 
SPECIFICATIONS 
Engine type. . In-line 4 In-line 4 In-line 4 In-line 4 In-line 4 In-line 4 
Displacement (cu. in; A). 90.8/1.5 98/1.6 971.6 79.3:1.3 783.13 971.6 
Compression ratio... . . 30:1 8.5.1 23] 9.5] 9.3] 23.1 
Carburetion...... 2 bbl. 2 bbl. FI FA. 3 bbl, Fil. 
Net hp @ rp 57 @ 5.500 12 (p 5.000* 52 @ 4,800 58 @ 4.200 60 @ 5.500 68 @ 4.500 


Net torque (Ht nibs) @ rom 85 @ 3,200 85 @ 3.000 715 @ 2.000 74 @ 3.400 582 (9 4000 98 @ 3.000 


TII | "um LI HANES 3-speed manual 4-speed manual 5-speed manual 4-speed manual 5-speed manual 5-speed manual 
2 a e (x2) 
«тла — Axle ratio _....... 3364.1 347.1 411.1 2.929.] 3.7221 3.89:1 

№ lire make... . Dunlop B.F. Goodrich Goodyear Dunlop Dunlop Continental 


Tire type... -., is SP 4n steel Steel-belted Grand Prix 570 — SP 4n steel SP 4n steel TS 77] steel 
radial radial radial radial radial 
I [E37 REN 1555813 175/70R13 175-70SR13 145/SR13 165:70R13 175.70R13 
Steering .......,,.. Power, rack and Rack and pinion Power, rack and Rack and pinion Rack and pinton Rack and pinion 
pinion pinion 
Overall steering ratio. ...  18.45:1 22.1 224. 15.7.1 17,31 20.8.1 
Turns, lock to lock ..... 31 32 4.25 3.1 3.6 3.9 
Turn diameter (ft) .,.. 29.5 30.3 38.5 30.2 355 31.2 
Front suspension ...... independent independent Independent Independent independent Independent 
struts, coil MacPherson MacPherson MacPherson MacPherson MacPherson struts. 
springs struts, coil struts. coil struts. coil struts, coil coil springs 
springs springs springs springs 
Rear suspension. ...... Independent independent Independent tor- Solid axle. four Independent Independent tor- 
trailing arms, trailing arms, sion crank axle, control limbs, MacPherson sion beam axle, 
coil springs coil springs coil springs col springs struts, col coil springs 
springs 
Front stabilizer-bar 
diameter (in.)....... None 0.55 0.82 0.86 None None 
Rear stabilizer-bar 
diameter (in.) . . None None 0.7] None None None 
Trailer towing (max. ibs) 1.000 Not recom- Not recom- Not recom- Nat recom- Not recommended 
mended mended mended mended 
| Trailer tongue MK 
(max. Ibs.). ... 100 Not recom- Not recom- Not recom- Not recom- Not recommended 
mended mended mended mended 
Brakes one Se ees Dise‘drum Disc/drum Disc. drum Disc: drum Disc. drum. Disc/drum, power 
| power 
25 f ; Brake swept area (sq. in.) 141.17 215.8 na. 197.9 206.8 n.à 
d ua Fuel tank (gal) . . . 13.2 10.6 15.8 10.6 10.8 10.6 
ee A = Trunk space (cu. Н)... 11.3 11 12 10 10 13 
BEN. Ty) S —L \ zi Liftover height {in}... . А s j^ hn rs s Poe 
is i س‎ Curb weight (Ibs.)...... — 1.855 1.982 FA 1.755 |. 
NSA N | FR weight distribution (%) 55.45 53/37 53.37 54:45 51 39 60.40 
Basic price. ..... $6.199* 56.169 $12,425 $5,798 59.999 59.760 


Price as tested... . $6,974 17.354 $13.800 36.768 16.368 $11.395 
| | VWJETTA TURBO DIESEL | | | | | Мари options lover $100) 

gott иши ci ISI on test car . ka АС $610* L.5. package Metallic paint AM-FM $250. AM-FM $200 AM-FM-cassette 
— e مرو‎ ур Nt $617, AM-FM $285, AM-FM AC $580 stereo $565, alloy 
مس‎ 7 18 DLL 


stereo $212 stereo $690 wheels $380, А/С 
$690 


TEST RESULTS 
Acceleration (sec.) 


0-60 mph..... 15.1 152 267 191 144 153 
Brake test (cool) 60-0 mph | 
Stopping distance (t) 171 168 161 168 182 155 
— Starlet is the only rear-drive here. ime M uh. 0 10 " M 80 id 
Getti | i start i Stopping distance (ft) 181 176 164 |; | 19] 
Getting good mileage starts with weight 7 р 78 9 
vcl ie ua met | Pedal pressure (Ibs.) . 125 125 55 B 150 78 
reduction; auto designers agree that the Interior noise @ 60 "i 
most space-efficient and lightweight pow- (dBA) . n ; И, fe ; i n E 
i Ан; Handling test (mph) . б. Fe 
er trains are front-drive. Maneuverability test (mph) 28.3 293 28 6 29 303 293 
TEST CONDITIONS: Ambient temperature. 62°F; relative humidity, 68 percent; barometnc pressure, 29.7 inches Hg 
EPA fuel mileage (тра) A 
ee E  — E 
то, 5 = . PS serviceability f c E 22 gg e & 
= = 5 3 2 = > n DOCE Г; 
588 38538 5$ ratings $ $ 8 к [pl „ 29229 Qf, 
= | | =з 27 B. E $5258 з FHSS sss 
Highway 50 43 52 54 59 se Тһепитбегѕ mean: 1,very = zo. 59.8 95585 mÉ EEEE Len 
| difficult; 2, difficult; 3, aver- ETE Basu} ECCE EnGPrp2is-s5 £25 
City 35 32 39 42 46 43 n x COREG x уро = 0L-5 "тшс Оз Bee 
Calif. cit 3 31 39 a? 43 аз “Чё degree of difficulty; 4, 23255 sge СЕ geass S5565 85 а 
Se c T easy, 5, very &asy. 5 BESO б nao oo c SSI 5 а: ó u o 
* op engine- ransmissian not avallaDie тог Test a x Fi 
4-speed rates 53 hwy., 39 city; Sentra diesel 4-speed Nissan Sentra 55535 955* 24 543 5533353 533 
rates 62 hwy.. 48 city] Plymouth Colt 55555 55* 35 552 3333334 544 
Audi 4000 diesel B 55555 sce: uA 542 2533355 4 52 
PS fuel-mileage tests Toyota Starlet 55555  Á54FL43 544 3533355 554 
(steady-state mpg) Honda Civic FE 54555 55* 54 544 4533355 544 
35 mph 50 39 57 49 57 565 VW Jetta turbo diesel 55555 --- 45 534 3544355 452 
55 mph. 38 34 41 37 43 384 «Sealed 
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Economy 
imports 


What can you buy 
for less than $7500? 


The race is on as foreign 
tes її nder $7,500 akers pump excitement 
PS buyer's guide to Imports under $7,500 n makers pu eas 
Мами; Ae: а O М) б e - "add ten 06 — 
; =5p. "j à | . M 
POR Ius из ым 500 цы LOCA 64 @ S000 lac EA By JACK KEEBLER 
. 5р. auto. 
| ean you 
| C 5500 4-5р. man. dr hatch, $899 Бушка RMAN CAF оова ta ni Поп 
Honda — 484 622 531 1773 13,084 5500  S-sp, man. | 2.dr hatch — 5949 d heap high-mile-per-gal 
шшк мы UD Bi im oti pora ome [шша M9 wante station. In fact, good mileage 
T : 9 53 0 Ly -5p. man. He 1074 : + ? 
ce 1200 d iii d 1 1973 18, OHC 4 Sam i пап, 39р. аш. qu sag im jock рк over such normal 
Civic 3 53. vd ds de : Û О ; : 3i. 
м 1614 622 5. OHC 4 5,00 ; mfort, qui 
Civic 541 203 15 derations as co , 
| 1614 622 | 6,436* buyer considera : 
2-dr. coupe 6,436 uy ] rfor- 
i 598* mer. certainly pe 
TTS 1] ыз $5 219 18, ОСА 78 @ 4.800 5-sp. тап, 3-sp. auto. qr cue $9 ^ etness, styling, and 
l-Mark (gas) 0 61.8 тү УГ re uci @ 4,800 T" 4-dr. sedan — 7,073* mance. led off 
{Mark LS (gas) Bo E Е HEIDE um Eden TR Then fuel prices levele = е 
rk (diesel) 170.7 618 526 27 1.8, 0HC 4 51 @ 5,000 A-dr.sedan 7,316" Suddenly, car buyers we 
Ma (diese) 170.7 618 526 13, OHC 4 oe S-sp. man., 3-sp, auto, у coupe 7479 EPA numbers but also 
жы 1007 ela xa 229] LA 04 31 5000 {4r sedan Me not only about EP high-per- 
аз — Qm; Gn 55 246 15064 51 500 24 la sas about handling packages, tions, and 
| TA % 15,0064 8809 5,000) ‚тап 5-sp. man. id halt. 6.345 formance wheel and sie nd interiors. 
ver 159.1 542.31 2130 1.5, OHC 4 b3 @ 5.000 3-sp. auto. ^ 4-dr sedan — 6,245 sports instrumentation ani d 
IBE 542 S41 195 15044 68 @ S000 | Са z such athe muscular ux d 
TE ' 4-dr.sedan 6,539 ar ۱ | sellin 
E | 8, OHC 4 82 @ 5,000 5-sp. man. r Supra and Datsun ZX were Б 
xU 1724 650 537 2,205 18, — | 2-dr. sedan 4,949 4 Practical, three-box types sat on 
۴ 5-sp. man. “dr sedar — 5899 out. | ый ious that 
Nissan (Datsun) Eu d UH PAULUS rr вн oe the lots unnoticed. It bi uno uve 
af DIT 3 517 M. 6 CHC 4 699 52 4-dr. sedan. 5, ин ent was back, | 
edad 73 637 33 180 1&0 dum г. wagon 6.649 buyer excitem all 
Sentra Deluxe 1673 6317 545 1855 1.6. OHC 4 pes 4-dr. wag 6599 Ы Result: The newest sm 
| 1573 637 M. 60 16,.0HC4 59 @ 5200 3-5р. auto.  2-dr. hatch. 6,5% selling cars. su À b 
03 837 535 1915 I6 04 690082000 Sep. man, 3-50, 2-dr hatch. 6.999 t only economical to buy 
1623 617 535 1 0, OHC 4 88 @ 5,200 4-dr hatch. 7,199 imports are not on айе 
Sentra Coupe 52 539 2190 24, 5200 7,399 re fun to drive. 
1109 652 20, ONC 4 88 @ 52 ddr. coupe — 7, te, they're 
Stanza 947 2215 20, | апа operate, ! 
1734 655 16 OHC 4 69 @ 5X have added a 
USUS SUM | ] akers either 
Pulsar NX 1024 — 2-dr hatch. 4,795 Many m à “+: els or 
14, OM 4 па, in а, 2-dr. hatch. 4995 rt version to existing models 
Renault 0 550 1,820 4-sp. man 5,295 Spo rtier 
Le Car маз $00 559 L820 14 0N4 na iar mam 4-dr. hatch. 5, dded completely new, spo 
oe H2à 600 59 180 14 OHV 4 na. ACH INA. 18 һауе ы == 's a look at some of the 
аец 0 m 7 2dr, hath. 4887" о узы Here iin 
ibar f, OM 4 69 @ 4800 4-sp. man 2-dr. hatch EN 0o ting cars importers are 
а 156.9 634 "y 2 080 L6 OHV 4 69 (& 4,800 P3. eid 4-dr. sedan We more interesting 
9 BÀ Sar 3 6. OHV 4 69 @ 4800 5-sp. man. 4-dr wagon 6,458" TUE 
; Е ga с "'DodgelPlymouth: The Champ 
158.5 1. X i 10 15. ОНУ 4 59 @ 4, Е ur al-range é-dir, hatch. "саж 0 | Ch sler 
| CES г, rnc Bet i^ ne lowe Jj Re ate is dead. Both rysier 
DL Hardtop m n B UE GM EE ы man., 3-8p. 4-00. sedan 6705" nameplate i ir Mitsubishi- 
GL ; 6 537 2120 1.8. OHV 5-sn. man. pigs 6.958" ee . ll their Mitsubish 
1573 636 90 1808/4 73@ 4400 | pete M divisions will ca ! 
l3 dr w 29 IOWA лош um 2-dr. hatch, 6,958" iv jj caret les SRI ди 
п Ыш v nl 13 @ 4,400 4-sp. man. jw i» built car Colt. gn | ho 
GL 4WD 83 A X3 290 aa DO fob cae 2-dr. sedan 6,958 a more aerodynamic ашкан e 
| 81 £636 537 2180 18. - : "np t panel has been cle 
GLF Hardtop 168.1 2-dr. hatch. — 4,998 instrument panel ue use. 
| | S Hi Coens гои, M eds dee d is much easier to read and u 
' RS AWD Delme |87 636 0 nao 13064 9 4200 ep. man Segue Col ith automatic transmission 
mn 7 92. z 3. OHC 4 58 @ 43 Wei 2-dr. hatch. Colts wi Я hi 
SRO AMD L 35 600 М3 L755 13, OHC 4200 5-sp. man. sedan 5448 d ratio this 
1.3, OHC 4 58 @ 4, noe 2-dr. longer final-drive 
аз m6 Мз 1755 13081 70 @ 4800 — 4spm 4-dr. wagon 6,508 have a B ifting Mit- 
lo 530 2066 — L6, OH man. sedan 6018 8. Shifting 
Corolla 189 64 0 па [6044 70480 53р man Lá m 6138 year, up goes pias trans- 
— 1663 534 530 па L6 OHC 4 OU готви. Th 1 subishi’s Twin- = бошу range 
\ | : ; : A à; 3 4 : * £- Ur. hatch. Г, а Ly = 
E oh oM u AN 10 Q 4.800 m acie 2-dr. sedan 7,248 mission is fun. The Costiaued 
70 @ 4, 
SRS Sport Coupe Y 640 508 па 1.6, OHC 4 
SR5 Hardtop 38... 
*Estimated 
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Subaru wagons (top left, model GL in 
foreground, DL in background) feature a 
unique aluminum-alloy horizontally op- 
posed four-cylinder engine. Optional on 
GL models is a new digital speedometer 
and trip computer. Push a button, and it 
displays your fuel range and present 
consumption. Tercel SR5 wagon (left) 
has four-wheel drive. Its controversia! 
styling is best described as functional. A 
high roof line yields not only the distinc- 
tive quarter window but lots of head- 
room and excellent vision. At right (top 
to bottom), Mitsubishi Tredia is slightly 
wedge-shaped to penetrate the air more 
easily. Note small rear-wheel openings, 
to reduce air turbulence. Nissan's Sentra 
coupe is the front-wheel-drive replace- 
ment for the 210; it features power-as- 
sisted front disc brakes. Mazda GLC 
Sport four-door has performance alloy 
wheels and steel-belted radials. Rear 
twin-trapezoidal link suspension pro- 
vides straight-line stability, predictable 
cornering. Tercel SR5 Liftback scoots 
through a tight corner at 65+ mph. 


Economy imports 
[Continued] 


provides quiet, economical highway 
cruising. The power range is just the 
ticket to surprise ersatz performance 
cars at stoplights. It's standard on all 
but the base Colt two-door hatchback. 

Honda: Long known for building 
only staid, reliable, high-mileage se- 
dans, Honda has finally succumbed to 
performance fever. The new Civic 
1500 S replaces the GL and is Honda's 
answer to the demand for a low-price, 
sporty car. You can get it in any color 
as long as it's black or red. Other spe- 
cial exterior features include a ‘front 
spoiler, dual remote-control mirrors, 
matte-black interior trim, and red- 
accented bumpers. Recognizing it will 
be easy, but staying with it on a twisty 
road may be difficult if the Civic FE's 
standard suspension package I sam- 
pled at the test track is any indication. 
Improvements under the skin include 
a rear stabilizer bar, recalibrated 
shock valving, and a lower final-drive 
ratio for better acceleration. 

Honda's Civic 1300 FE will have the 
best EPA fuel-economy rating of any 


gasoline-powered car this year, with 


highway mileage of 59 mpg. Improve- 
ments come from slightly improved 
gear ratios, P-metric radial tires, and 
an upshift light. 

Isuzu: In its diesel models, a new 
ceramic giow plug provides almost 
instant starts. The I-Mark diesel 
coupe has again secured itself a posi- 
tion on the EPA's top-10 list of mile- 
age cars. The numbers are an impres- 
sive 44 mpg in the city and 54 on the 
highway. А new feature on the '83 
Deluxe and LS models is a three-posi- 
tion tilting steering wheel. 

Mazda: Like other import makers, 
Mazda hopes to strengthen its perfor- 
mance image by the addition of a sport 
model to the GLC four-door-sedan 
line. It will get a tilting sport steering 
wheel, performance suspension with 
front and rear stabilizer bars, and spe- 
cial interior treatment. All GLCs have 
received a new feedback-carburetor 
system for improved fuel economy. 
Exterior changes consist only of minor 
grille and taillight alterations. Ride 
will be somewhat improved by the use 
of softer rear trailing-arm bushings 
and rear shock-absorber adjustment. 
Mazda has also added an overflow 
coolant tank for the radiator. That 
will make servicing easier and extend 
intervals between radiator top-offs. 

Mitsubishi: Until now, this Japa- 
nese builder supplied cars to Chrysler 
to fill out its small-car ranks. Now it 
steps out on its own into the U.S. mar- 
ket. The four-door Tredia is slick, not 
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only visually but aerodynamically. 
Even the drip rails are recessed into 
the roof. Tredia's power plant is a four- 
cylinder, 1.8-liter (110 cu. in.) over- 
head-cam unit. It features the same 
Dual Engine Stabilizer system as the 
two more expensive models in the Mit- 
subishi lineup. The system involves 
two counterrotating shafts that cancel 
out inherent vibration in four-cylin- 
der engines. The result is smoothness 
comparable to an in-line six or V8. 
Tredia has three valves per cylinder. 
The tiny third valve creates a swirl 
effect during induction that promotes 
more complete burning of the fuel. 
Buyers will have three transmission 
choices. А five-speed manual is stan- 


É G Civic 1300 FE 
will have the best 
EPA rating of any 
gasoline-powered 
car this year 99 


dard. Optional are a 4+4 dual-range 
manual and three-speed automatic. 
The 4+4 allows the driver to choose 
between two sets of gear ratios about 
30 percent apart. The taller ratio 
(2.967:1) is for economy. The other is 
for power (3.834:1). The change 
is made by moving a lever at the left of 
the transmission shift handle. 

The automatic is a lockup type. А 
hydraulically operated damper clutch 
between the input and output shafts of 
the torque converter locks to prevent 
slip at low speeds. Although not the 
first unit of its type, Mitsubishi claims 
its a more effective one because it 
operates at speeds as low as 12 mph. 
Tredia is one of the few sedans, at low 
or high cost, that provides rear-seat 
passengers with their own heating 
outlets. The front-door panels incorpo- 
rate small pockets, and there are 
small trays under the front buckets. 

Nissan/Datsun: Three of this mak- 
ers models fall into the economy 
group: Pulsar, Sentra, and Stanza. 
But the Pulsar, Nissan's replacement 
for the 310, is the real news for '83, Its 
radical, wedgy styling and pop-up 
headlights have already provoked a 
love-it-or-hate-it controversy. It's 
powered by a peppy 1.6-liter (98 cu. 
in.) four. Drivers can shift for them- 
selves through a five-speed, or an 
optional three-speed automatic can 
handle the gear changes. And this 


sportster gets city mileage of 35 mpg 
and 50 on the highway, says the EPA. 

Sentra, introduced last June, comes 
in two-door, four-door, and station- 
wagon configurations. According to 
Nissan, Sentra has 12 percent more 
interior volume than the tired 210 
model it replaced. Using modern 
structural-analysis techniques and 
light, high-strength steels has 
trimmed the weight to 1,875 pounds. 
The diesel version of Sentra has a 62- 
mpg EPA highway rating. 

Stanza is the roomiest model Nissan 
has ever sold in the U.S. Four passen- 
gers fit easily, and a fifth can be 
squeezed in if necessary. PS recently 
tested one at Bridgehampton Race- 
track and it proved to be quicker from 
zero to 60 (13.4 seconds) and handled 
better than either a Honda Accord or 
VW Quantum [PS Nov. '82]. The rea- 
son: a new two-liter engine that fea- 
tures dual spark plugs, small valves, 
and dome-shaped combustion cham- 
bers for fuel efficiency. At the same 
time, these improvements ensure 
plenty of torque for good pickup. The 
engine is also one of the lightest for its 
displacement in the world. 

Subaru: Engines will have more 
horsepower this year. Both the 1.6- 


.and 1.8-liter fours are breathing bet- 


ter because of larger valves and valve- 
seat modifications. Models with auto- 
matic transmissions will also get 
hydraulic tappets that operate more 
quietly and won't require the periodic 
adjustments of the mechanical type. 
This year's automatics will also have a 
lockup torque converter for better 
mileage. Even four-wheel-drives will 
get the new feature. 

Toyota: Starlet remains one of the 
few front-engine, rear-drive economy 
models. This year its tiny 1.3-liter (79 
cu. in.) engine resides beneath a 
potent-looking electronic fuel-injec- 
tion system. Why the elaborate induc- 
tion setup? It's part of the continuing 
pursuit of better mileage and smooth- 
er performance. According to our 
track tests, it provides both. 

Tercel has been revamped for 1983. 
The SR5 I drove at Bridgehampton 
Racetrack was one of the best-han- 
dling cars I’ve driven this year, and 
the tall sports seats provided excellent 
support in sharp curves. The second 
piece of news for Tercel fans is the 
addition of a 4WD wagon. It’s been 
labeled an instant cult vehicle. Con- 
vinced of the wagon’s sure-footed abil- 
ity, Toyota includes an inclinometer 
to show pitch and roll axes for hilly, 
off-road driving. Bi 


Resale value is 


onlv interesting if youre 


interested in reselling, 


Hatchback was a remarkable value. But whats 
even more remarkable is the value it has today. 
After five years and 56,000 miles. 

‘The engineering and workmanship are 
of such high quality you could sell this Civic 
for much of what you paid: 

But that’s not so surprising. Honda Civics, 
Accords and Preludes have traditionally main- 
tained a high resale value. Among the best in 
the industry. Which might help explain this 
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next interesting bit of information. 

Honda owners tend to stay Honda owners. 
Its as simple as that. Аз a matter of fact, 
Honda enjoys the highest owner loyaltyamong 
all leading import cars** 

And you cant put a price on loyalty. 


*Nov./Dec. 1982 Ke//ey Blue Book. Price depends on car's condition, mileage, 
equipment, etc. 
**Source: R. L. Polk and Co., 1981 model year New Car Buyer Analysis. 


H|OINIDA 
We make it simple. 


` PSHow-to 


PS's mini motor sailer 
telescopes for trailering, 
costs $800 to build 


By SUSANNE and 
PETER STEVENSON 
SKETCH BY EUGENE THOMPSON 


This compact cruiser has a dual per- 
sonality. Fully rigged, it's an honest 
sloop, easy to tack and nicely bal- 
anced in a blow. Strip off the spars, 
and the craft has the classic lines of a 
vintage powerboat. With a five-horse 
Mercury at cruise, it trots along at a 
sedate but usable five to seven knots. 

The mini motor sailer is a close 
cousin to the highly popular Week- 
ender [PS, March '81]. Though easier 
to build and shorter to trailer than the 
original Weekender, the cruiser has 
twice the cabin room. 

Unobstructed by a centerboard, the 
eight-by-5%4-ft. cabin is roomy enough 
to make overnighting comfortable, if 
cozy. And the pull-up bilge boards (see 
diagram, right) are easier to construct 
than the Weekender’s centerboard. 

Power options? A built-in engine 
mount takes up to a 10-horse out- 
board. Or attach the bowsprit and 
clubfoot jib—and you've got the sail 
rig of a 19-footer. To trailer, unhook 
the detachable bowsprit, and the 19- 
footer shrinks four feet. (See next 
month's issue for news about a com- 
pact trailer you can build.) 

Standard lumber and plywood are 
used throughout. For low mainte- 
nance and extra strength, the entire 
boat is covered with a layer of fiber- 
glass cloth and finishing resin. 

Despite inflation, this boat costs the 
same to build as the Weekender— less 
than $800 for everything from mast- 
tip paint to carpets. "B 
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opace-stretching design 
gives big-boat feel їо 
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Here are fresh ideas to help you 
dramatically reshape your home 


By RICHARD STEPLER 
DESIGN BY JEFF MILSTEIN 


It started out simple, as home-improvement projects often 
do. We wanted to divide a studio/work area from our din- 
ing area with a partition. But we soon realized that a sin- 
gle partition would not solve all of our space and storage 
requirements. In fact, unless we created additional rooms, 
we'd soon outgrow our home. 

For a while, we experimented with plans of our own. But 
the designs always seemed less than adequate. Then we 
made our second smart decision: We commissioned archi- 
tect Jeff Milstein to develop a complete interior redesign. 
These were our requirements: 

€ A master bedroom with closets and dressing area. 

€ A guest or child's bedroom. 

€ Two work areas, one for a graphic designer, a second 
for a writer-editor. 

© Built-in shelves for a large collection of books. 

® A walk-in storage closet. 

In addition, since most of the space we were working 


In the style of shoji screens (facing page), this bank of four 
two-bay steel-casement windows with their translucent glass 
lets light and air into interior guest bedroom. Inset shifts view 
farther right to show entry and hall to bedrooms and studio. 
Guest's sleeping loft is above, behind the three-bay window. 


ee 


— r.i 


When you're carving a new room out of an existing one, a 
curved wall lessens the impact of the intrusion. Hallway with 
entrance to dressing room is at left, walk-in closet is at 
right. Master bedroom (inset) is on upper level, behind 
curve. Half walls are topped with cherry wood. 


with had no direct access to windows, daylighting and ven- 
tilation had to be carefully considered. 

Along with his preliminary drawings, Jeff prepared a 
scale model of the project (photo next page). This helped us 
to visualize the new rooms and make changes before we 
actually started building. In fact, we modified the prelim- 
inary design quite a bit: There weren't enough closets, and 
the guest bedroom was too small. 

As you can see from the final floor plans, Jeff created a 
multi-level set of interlocking rooms, all contained in an 
interior area that measures about 12' by 24 feet. "It's like 
a Chinese puzzle," someone remarked. 

Continued 
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Drawings detail a multi-level project that 
interlocks like a Chinese puzzle. Top 
drawing shows sandwich construction of 
plates for curved wall. Cardboard scale 
model helped us avoid making changes 
after construction was under way. 


We got everything we asked for and more: A wall of win- 
dows divides the guest room from the dining area. The 
guest room has its own sleeping loft atop a dropped ceiling 
in the entry, which boasts a coat closet. There’s a dressing 
room with walls of closets for the master bedroom, which is 
reached by its own stairway. This room overlooks the stu- 
dio, which is reserved for our work areas. Under the 
master bedroom: a generous walk-in closet. We got a wall 
of bookshelves and a sound-resistant wall between the two 
bedrooms. And not a square foot is wasted: Bicycles go un- 
der the stairway, and the dressing room’s recessed lights 
go into the space beneath the platform bed. 

While our project was designed for a full floor with 1215- 
foot ceilings in a 100-year-old cast-iron loft building- 
turned-residential-condominium, many of the ideas and 
construction techniques we used could be adapted to your 
own home-remodeling projects. This article shows you 
tricks for faster framing; how to construct a curved wall; 
how to build a partition of windows; and how to install an 
ultrathin deck that might just make a second level practi- 
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SECTION "B-B" 


cal—for storage ог as a sleep loft—in а room with а lower 
ceiling than ours. Next month ГЇЇ show you ways to build 
stairways and sound-resistant walls, plus lighting tips for 
low ceilings. Finally, in Part 3, ГЇЇ detail construction of 
built-ins for the master bedroom. 

We began by drawing chalk lines to mark the location of 
first-floor walls. A fast way to frame partitions is to use 
metal channels as bottom plates. Screw the channel to the 
floor and then pop studs in one at a time, fastening each 
with two screws, one driven from each lip of the channel. 
(A screw gun is an essential tool.) We used wood studs and 
top plates—doubled in most walls—for the strength needed 
to support the deck. To save space, we used 2x3 studs 
throughout most of the project. 

We used a six-foot-long string to mark the location of the 
curved wall's bottom plate. Then we temporarily tacked 
strips of %-in. plywood to the floor and scribed the same 
curve on them. These were removed, cut, and assembled. 
for top plates (see drawing and photo for details). We cut 
the channel almost through with a carbide saw blade ev- 


Framing for the curve: 2x3 studs are oriented radial Ily. Decking 


is nailed to curved top. plate. Note higher hallway headroom with. 


conventional 56 ides to eres the Сы 


егу five inches. ond then screwed. it do "he floor along. the 
_ chalk line. Studs for the curve are 12 inches on center; we 


determined where gypsum-board joints would fall and 
. used doubled studs. at i those ‘points. Finally, we nailed on 


the top plate. 


We used Sir, gypsum bound horizontally, and applied it 
D dry—without first wetting or dampening it. We first nailed 


one end firmly to the starting stud. Then we slowly bent 


the sheet around the сше, died it at кеп stud. as we 


a her it comes de э spackling а and finishing f the 
joints, use lots of compound. 

. Our plans called for stock- size steel casements for- the 
window partition. (“Custom-size frames would cost you a 
bundle extra,” Jeff noted.) The windows rest on a rein- 
forced knee wall—2 4's 12 inches on center witha doubled 
top plate. Because of ceiling height. we stacked the win- 
dows two ae with: a ole 2x4 ! sam between them. 


Curved plates are sandwiches of five BERE cut from Jain. 
plywood (see drawing, facing page). Skil's Sand Cat belt sander 
smooths pag once segments have been glued and screwed.. 


‘Studs were семето metal channe mue Skil’ S богде 


Boar Gun makes working on a large project easier (no snaking 
extension cords). Note doubled top plate and t&g decking. 


The windows are secured to the surrounding wood Far al 
by four-inch screws. The most difficult part of the job? Lift- 
ing the heavy steel casements into place. After they were - 
installed, we glazed them with Factorlite, а translucent. 
glass that's patterned on one side. 

To preserve headroom, Jeff devised a tongue-and-groove 
deck that takes up only 172 inches of space. For a 12-foot- 
six-inch ceiling, that leaves six feet two inches-plus for 
each level. "The 2x6 t&g decking will just support the _ 
loads if no span exceeds seven feet," Jeff advised. Besides 
the doubled top plates of first-floor walls, two doubled 2x4 
lintels support the decking. The lintels keep maximum n. 
spans within specs. : 

We installed the decking one piece ata time, snugging ^ 
each joint as tightly as possible. Hammering blocks of 
scrap decking are essential to avoid damaging the t&g 
joints. We face-nailed the boards with two 16-penny nails 
at each support. The "finish" side of the decking faces 
down; it's the ceiling for the first floor. Gray industrial 
carpeting covers the top. | 
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outside 


to cut heat loss through 
foundation walls 
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COVERING 


INSULATION 


Sketch at top shows facing panel that protects insulating board 
from sun exposure and impact. Covering panel should project 
two inches below grade; buried part of insulation needs no fac- 
ing. Metal flashing, inserted into grout line, caps top. Photo 
shows pre-coated board attached with nylon anchors. 
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Seal in heat and save money by 
skirting the outside of your foundation 
with weather-protected rigid foam 


By MARK BITTMAN 


Once you've insulated your attic, installed storm windows, 
and weatherstripped or caulked every opening in the skin 
of your home, the next step is to insulate your foundation. 

Heat loss through foundations, which may be relatively 
insignificant in uninsulated houses (usually under 10 per- 
cent of the total), becomes a major factor in well-insulated 
structures, where 15 to 35 percent of the heat still lost 
escapes through concrete foundations. That’s not surpris- 
ing when you consider that eight inches of concrete rates 
an R-value of just over one, little higher than that of glass. 
Worse yet, concrete acts as a wick, collecting heat from 
lower portions of the house and passing it to exposed, 
above-grade areas of the foundation. 

Is foundation insulation worth it? Based on calculations 
with ASHRAE formulas, a four-foot depth of four-inch- 
thick polystyrene (with two feet of the foundation exposed 
and the boards rated at R-4 per inch) would save $302 per 
year in Boston, assuming a basement temperature of 65 
degrees F and oil heat at a low $1.20 a gallon. If a home’s 
perimeter is 150 feet and we assume an insulation cost of 
$1.50 per square foot (a high estimate), the cost of the in- 
sulation job is $900, giving a three-year payback period. In 
other climates, the payback period may range from as lit- 
tle as a year and a half to about six years, depending on 
your type of heat. 

Before starting the project, you must decide whether to 
use extruded polystyrene, such as Dow’s Styrofoam (U.S. 
Gypsum makes a similar product called Formular), or one 
of the expanded-polystyrene (EPS) products, manufac- 
tured by perhaps 150 different companies. Although Sty- 
rofoam has a higher R-value (R-5 per inch of thickness 
compared with R-3.5 per inch of expanded polystyrene), 
it’s twice as expensive (about 30¢ per board foot compared 
with 15¢ for EPS). 

Both kinds of rigid board must be protected from impact 
and UV radiation. Both also expand and contract signifi- 
cantly due to temperature changes, so any covering must 
be either flexible enough to tolerate these changes or 
tough enough to provide restraint. 


Typically, a mixture of a portland-cement matrix rein- 
forced with chopped fiberglass, plus an acrylic or acrylic- 
latex bonding agent, makes a covering hard enough to 
withstand hammer blows and limit board movement. But 
since the panels still move under any covering, expansion 
joints should go every 12 feet or so. 

You could, of course, cover the exposed insulation with 
cement board, exterior plywood, or other weatherproof 
panel, as shown in our sketch, but an applied coating is 
still cheaper. You can buy pre-coated insulating panels— 
practical if much of your foundation is above ground. 
These are made by Conproco, W. R. Bonsal, and Therm- 
board. They save time and work, but the coating may not 
be as thick as one you'd apply yourself, and the overall cost 
could be nearly double. You don't have to coat the part of 
the board below grade, so it may be worth it to buy unfin- 
ished panels and trowel on a coating only where needed. 

Once you've decided which material and technique to 
use, you'll have to determine how much insulating board 
you need (it's usually sold in panels that measure two by 
four feet or two by eight feet). This decision depends on 
how far below grade you want to go. Two feet of insulation 
below grade greatly reduces heat loss by preventing the 
concrete from wicking heat up above ground level and out 
into the air. Insulating all the way to the footing increases 
energy saving another 10 percent or so, but you may not 
feel that's worth it, especially if you have to dig an addi- 
tional six to eight feet. 

After digging the trench you must measure, cut to size, 
and miter panels (where necessary). Cut the pre-coated 
panels with a circular saw equipped with a masonry blade; 
cut uncoated board with a utility knife, hacksaw blade. or 
fine-toothed crosscut saw. 

The panels may be installed either by mechanical 
means or with a mastic. Expandable nylon anchors work 
well, but drilling four to six holes per panel into masonry 
can get tedious. 

Choose a mastic that's compatible with your insula- 
tion—such as Dow #11 for Styrofoam. You can apply it in 
walnut-size dots (avoid the tendency to use too little), with 
a serrated trowel (a lot of work), or in ribbons (a good com- 
promise). Tacking time is generally about two minutes. 
Prop the panels in place while the mastic sets. 

Once set, the boards are ready to be coated. The com- 
pound used in the job pictured was supplied by Conproco, 
and is made by mixing a bag of its Structural Skin (ce- 
ment-fiberglass mix), a gallon of its K-88 (latex acrylic), 
and about a quart of water (the compound doesn't come 
pre-mixed). The final consistency resembles that of soft ice 
cream. The coating should be applied with a trowel to a 
thickness of Vs to 14 inch. It should cover all the exposed 
board, down to about two inches below grade. 

You make expansion joints by installing—before trowel- 
ing—pre-manufactured thin-coat stucco control joints 
(available from Plastic Components of Miami), or by sim- 
ply scoring the still-wet surface coat with a trowel. 

You can leave the protective layer with its natural stuc- 
co finish; it's a visual improvement over most unfinished 
foundations. But, if you prefer, you can choose from a va- 
riety of finishes, including factory-blended finish stucco or 
any breathable latex paint suitable for masonry. "B 


MANUFACTURERS OF INSULATING PRODUCTS 


Coating products: W. R. Bonsal, 8201 Arrowridge Blvd., Charlotte NC 28224; Conpro- 
co Corp., Box 368, Hookset NH 03106. Expanded polystyrene: Amotex Plastics of 
Maryland, 1127 S. Howard St., Baltimore MD 21230; Insulair, Inc., Rte. 6, Box 228, 
Gainesville GA 30501; Plymouth Foam Products, 1800 Sunset Dr., Plymouth WI 
53073; Texcon Products, Inc., Box 4154, Houston TX 77210; Vertex, Inc., 4200 Charter 
St., Vernon СА 90058; others. Expansion joints: Plastic companen of Miami, 7570 
NW 79 St., Miami FL 33186. Extruded polystyrene: Dow Chemical Co., Styrofoam 
Products Dept., Midland MI 48640; U.S. Gypsum, 101 S. Wacker Dr., Chicago IL 60606. 
Mastic: Dow Chemical Co. (address above); H. B. Fuller Co. (Maxbond), 315 5. Hicks 
Rd., Palatine IL 60067. Pre-coated boards: W. R. Bonsal (address above); Conproco 
n н above); Thermboard Mfg. Co., 1909 Lomas Blvd. NW, Albuquerque 


final lay- 
up and installation. At center: Trowel coating onto unfinished 
panels to thickness of Vs to V4 inch after mastic has set (or after 
fastening boards in place mechanically). Above, finished job, 
with gravel backfill and flashing in place. 
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Now, even first-time 
tapers can finish 
drywall flawlessly 


By MARK LEE DUE 


Taping drywall is one of the toughest 
do-it-yourself jobs. Few homeowners 
have the proper tools and materials to 


do the job right, to say nothing of 


know-how or experience. And the best 
place to experiment is not on your liv- 
ing-room walls, where every crack, 
blister, nail hole, and tape line be- 
comes a daily source of regret and ir- 
ritation. That's why most homeown- 
ers turn to drywall professionals like 
me to do the job. 

That's fine for big projects, but you 
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adhesive mesh tape, and sanding screen 
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тау not want to call in a pro for small 
jobs— finishing a basement, remodel- 
ing a bath, or just repairing a dam- 


aged wall. I believe it is possible for 


first-time tapers to get good results 
using a type of drywall cement that 
shrinks very little and dries quickly 
to a hard, durable finish. Used with 
some other drywall-finishing prod- 
ucts that may be unknown to nonpro- 
fessionals—fiberglass-mesh adhesive 
tape and screen-type backless sandpa- 
per—the fast-setting compounds en- 
able the average home handyman to 
finish drywall without any noticeable 
imperfections. 

The cements I’m referring to, po- 
lyindurate compounds, aren't all that 
new, but manufacturers have finally 
overcome the lumpiness and other in- 


surrounds s 


Fast-setting 
drywall compound 
lets you 


ape like 


des Ramon 
ack 


om 


of 20- and 90-minute hot mud. 


consistencies that plagued past for- 
mulations. In the trade we call these 
compounds hot muds, because they 
give off mild, chemically generated 
heat when they are mixed. For pros, 
their main advantage over vinyl-type 
cements is that they set quickly, 
which means that jobs requiring two, 
three, or more coats can be completed 
in one day instead of three. That may 
also be an advantage for do-it-your- 
selfers, but hot mud's low-shrink 
quality is even more important. With 
vinyl, it is necessary to overfill dry- 
wall joints and to feather out the 
edges to allow for shrinkage. This is 
where most people go wrong, leaving 
too much or too little mud and slop- 
ping up the joint. You dont overfill 
with hot mud. 


t —áÀÁ мылы" ыша. Ал һай ши: 


Because they have been used al- 
most exclusively by professionals un- 
til now, hot muds have generally been 
available only in 25-pound bags from 
building-supply stores. Now some 
makers are packaging the powder in 
four- or five-pound packages in con- 
sumer outlets. There are many 
brands, including Fast Set, Quick Set, 
Rapid Bond, Durabond, Sudden Bond, 
and Sta Smooth. These are made in a 
variety of setup times, ranging from 
15 minutes to four hours; the most 
common are 90-minute muds. There 
are also exterior types. Pros may use 
different types of mud for first-coat 
and finish work, but a handyman can 
get by perfectly well with a single 
mud (90 minute or slower) mixed to 
differing consistencies. 


The art of mixing 


Proper mixing is crucial. Other- 
wise, you get a lumpy mud and disas- 
trous results. Here's the right way: 
Put clean water in a clean bucket and 
pour in the powdered mud, mixing as 
you pour and not allowing the powder 
to sink to the bottom. Mix quickly to a 
stiff consistency, let the batch sit for a 
few minutes, and then remix and add 
water to reach the final consistency. 

Different jobs require muds of dif- 
ferent consistencies. For metal cor- 
ner bead and on flat joints (both ta- 
pered board edges and full-thickness 
butts), you need a thick mix that clings 
to your taping knife. For the second 
coat, the mix should be softer, but not 
so it falls off the knife. For flatten- 
ing uneven areas, taping angles (in- 
side corners), or spotting (filling) nail 
holes, use a soft mix that drops off 
the blade. As little as one-quarter 
cup of water will change a bucketful 
of mud from one purpose to the next. 

The reason a softer mix is needed 
for finish, spotting, and angle work is 
that mud stiffens considerably when 
worked. Those jobs involve more knife 
work than first-coating, in which you 
get rid of the mud in a single pass. 
When doing these jobs, make sure the 
mud doesn't start setting up in the 
pan. If a batch does begin to set pre- 
maturely, it can at first be washed 
away with spray from a garden hose. 
Later on, it will have to be chipped 
and scraped clean. 

As important as having the proper 
mix is using the proper tools. Most do- 
it-yourselfers err by using the six- or 
eight-inch knives they happen to 
have around. À 10-incher is the only 
knife to use for flat joints and spot- 
ting. For angles, you need a six-inch 
knife; for feathering out on butt 
joints, a 14-inch may be needed. Use 
only straight knives, not the offset- 

Continued 


Step by step: (1) String mesh tape with 
the thumb-to-thumb method on all flats, 
but don't overlap at the joint intersec- 
tions. (2) There's no pressure exchange 
when coating on flats; forefinger is held 
straight out. (3) Spotting requires a swirl- 
ing motion. Here, taper is finishing stroke 
with finger pressure after starting with 
thumb. (4) Use two-finger pressure for 


first-coating butts, leaving as little mud as 
possible. (5) Use six-in. knife in angles 
only—for bedding, scraping, and smooth- 
ing (shown). (6) Tape around electrical 
boxes, then coat over with hot mud. (7) 
Don't use tape scraps around pipes; tear 
semicircles out of folded paper tape in pa- 
per-doll fashion. (8) Knife blade should 
spring when touching up blemishes. 
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| The taper's figure 8 


To draw mud from pan, put knife point 
between mud and metal (inserting whole 
edge risks nicked blade), dig across and 
up, then wipe back against pan's lip. 


handle contraptions with concave 
blades. 

One other ingredient goes into a 
quality taping job: proper technique. 
That includes everything from how 
the knife 1s held to how much mud 1s 
removed from the pan to the strokes 
used to apply it to the wall. Journey- 
man tapers take months perfecting 
the special shoulder, back, arm, wrist, 
and finger motions needed to do the 
job effortlessly and quickly. But since 
do-it-yourselfers don't need a pro's 
speed, they can pick up sufficient 
skills with just a little practice. 

The first and most important mo- 
tion to learn is the correct way to draw 
mud from the pan— what I call the fig- 
ure 8. The idea is to pack the mud on 
one side of your knife and leave the 
other side clean. Study the drawing 
above, and practice the repeated pro- 
cess of digging in, pulling up, and wip- 
ing back until it becomes second na- 
ture. 

Now that your knife is loaded, you 
are ready to begin running angles and 
flats, spotting, and touching up. Each 
of these procedures calls for different 
strokes, but the knife is always held 
the same way: with the middle, fourth, 
and little fingers wrapped around the 
handle and the thumb and forefinger 
pushing on the blade itself, not the rib. 
(Some tapers put the middle finger on 
the blade, as well.) In this position you 
are ready to exert either thumb or fin- 
ger pressure as the task requires. 

Everything Гуе said about tech- 
nique applies equally to hot mud and 
vinyl. But there's one important dif- 
ference. When applying vinyl cement, 
the knife is held at a low angle to the 
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wallboard to allow the blade to bow 
and overfill the joint. With low-shrink 
hot mud, hold the blade so it's more 
nearly perpendicular to the wall, to 
avoid humped joints. 

Now let's run through a few typical 
procedures. Usually, the first job 
you'll do on fresh drywall is taping the 
flats with self-sticking fiberglass 
mesh. This tape is superior to paper 
because it is thinner and doesnt re- 
quire an embedding layer of mud. 
When taping boards that were cut to 
size, be sure to pound in (with the 
knife handle) any ragged edges that 
may have been left. It's crucial that 
the tape lie absolutely flat. 

Now, using either thumb pressure 
and pulling up or finger pressure and 
pulling down (but not both), apply a 
layer of mud over the tape with your 
10-inch knife. Then, on a second pass, 
scrape off the excess, leaving just 
enough mud to fill the holes in the 
mesh but with the tape visible. 

On angles, conventional creased pa- 
per tape must still be used. Using a 
six-inch knife, first run a thin under- 
coat of mud along both sides of the 
corner. Then cut pieces of tape to 
length, fold them on the crease, and 
press them into place. Or you can use a 
banjo taping machine to perform all 
operations at once. 

After taping, you're ready for spot- 
ting—filling the small nail or screw 
holes created when the wall was 
hung. The basic motion is to apply ce- 
ment and wipe it clean with a single 
swirling motion. À pressure exchange 
occurs between the thumb and fore- 
finger. If you hold the knife with your 
elbow turned in, then the pressure be- 
gins with the forefinger and ends with 
the thumb. If you begin with the el- 
bow turned out, then the thumb pres- 
sure comes first. As you work—gener- 
ally from bottom to top and from left 
to right (it's right to left for lefties)— 
look out for mud sagging in the holes. 
If the mixture is even slightly too 
thin, you must remove the mud twice 
from the hole, or youlll end up with 
hardened domes all over your walls. 


Finishing for smooth walls 


Once your first coat of mud is com- 
plete and fully set, the next thing to 
do is scrape. Anywhere the compound 
is not perfectly smooth—at tape edges 
or where the knife has left chatter or 
stop marks— you simply scrape light- 
ly; the finish becomes smooth as glass. 
No sanding is necessary. Tape that 
has beaded up can be simply sliced off; 
its mesh network is unaffected by the 
loss of a piece here and there. 

Now comes the finish coat. Cover- 
ing the tape line on angles is easy 
when working with soft hot mud. Coat 


both sides with a six-inch knife, then 
scrape off, working up from the bot- 
tom and down from the top. 

Finishing butt joints requires great 
care to avoid leaving a noticeable 
hump. If the butt does not meet prop- 
erly, it may have to be feathered out 
over a distance of two feet or more. Af- 
ter the first coat and a good scraping, 
slide the edge of a broad knife along 
the joint to locate the more severely 
sloped and hollow side. Fill this side 
slightly with your 10-inch knife. Lat- 
er youll come back for third and 
fourth treatments. For these, use a 
14-inch knife and spread the joint out 
over a 28-to-30-inch width, being 
careful not to build up over the joint 
itself. 

When all joints, nails, plumbing 
runs, and electrical boxes (see photos) 
have been fully smoothed out, there is 
one more step before you're ready to 
coat the wall (unnecessary if you plan 
to use a textured finish). Using a 14- 
inch knife, apply a skin coat of mud to 
the entire wall surface, then remove 
it. This leaves a frost over everything 
that highlights any slight imperfec- 
tions that would show up when the 
wall 1s painted. 

The blemishes that appear are 
touched up using a technique called 
the one-shot coat-and-clean. It's a spe- 
cial movement pros use to work at 
great speed with a minimum of return 
strokes to the mud pan. Although you 
may not need to perform with the 
same efficiency pros do, it may still be 
useful to know the proper method. 
The key to the technique is getting a 
shot of mud properly centered on the 
blade edge. This is done by loading 
the knife in the usual way, then cut- 
ting off one corner and shaking the 
rest down to the center. The one-shot 
uses the natural spring of the blade to 
cover a blemish and scrape the tool 
clean all in one motion. With finger 
pressure applied, push down on the 
blade and make it bend back, then as 
you pull away, elevate the handle un- 
til the blade springs back. Гуе seen 


. Skilled journeymen do touch-ups with 


this technique for several minutes 
without once hitting knife to pan and 
without leaving any chaff behind. 
When the touch-up is complete, re- 
move the skin coat. This is the only 
time I ever sand, using 150 paper to 
lightly brush down the entire surface 
(the backless-type sandpaper pictured 
on the opening page is a great boon 
because it never clogs). Then sweep 
off the dust with a soft broom and the 
wall is ready to be primed and 
painted. My favorite paint treatment 
for a smooth wall is two coats of semi- 
gloss latex enamel over one coat of 
thinned primer. 
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trouble- 
shooting quiz 


By STEVE MERCALDO 


Questions 


1. Car pulls to one side 


Your car has developed a strange 
problem. When you go faster than five 
miles per hour, the steering wheel 
acquires a mind of its own—it pulls to 
the right. As you speed up, the prob- 
lem gets worse. At first the pulling 
was slight, but lately it has become 
annoying. 

You pick the logical place to begin 
trouble-shooting: the radial tires. All 
are properly inflated. You take a close 
look at the treads and find no unusual 
wear patterns; all treads are equal in 
depth and no cupping is evident. You 
know that the wheel balance is good 
because each wheel was balanced 
recently. And the steering wheel 
doesn’t shimmy at any speed. 

You check the front and rear 
hydraulic brakes (a dragging brake 
could cause a pull). You jack and sup- 
port the car on a hard, level surface. 
After applying and then releasing the 
brake pedal, you attempt to spin each 
wheel by hand. All spin freely. 

With the car down on level ground 
again, you check to see if the curb 
height is good. It is—and side-to-side 
and front-to-back, the car sits level. 

You decide you've done all you can. 
As a last resort you visit two old 
friends, Frank and Lou, who work at 
a front-end specialty shop. They do a 
routine check of the front-end parts 
and find that, except for minor wear, 
everything looks all right: MacPher- 


son-strut assemblies, lower ball joints, 
lower control arms and bushings, and 
radius arms and bushings all pass 
their critical inspection. 

The rack-and-pinion steering as- 
sembly (which is not power-assisted) 
isin good shape and properly adjusted. 
The tie-rod ends also look good. 

They put your car on the alignment 
rack and get these readings: 


Caster Camber Тое-іп 

(deg.) (deg.) (in.) 
Left wheel: 1+ 1% 0.05 
Right wheel: 1+ 1% 0.05 


Specs: 156+ 12+ 0.08-0.12 

After this, each mechanic comes to a 
different conclusion. Frank says the 
pull is caused by a defective front radi- 
al tire. Lou says the pull is caused by 
the caster angle not being correct on 
both wheels. Who is right? 


2. Engine overheats 


Ever since you serviced the cooling 
system of your engine, it's been 
plagued by overheating. When you 
maintain engine speed above idle, the 
dash temperature needle climbs into 
the "hot" zone, pressure builds up, and 
steam starts escaping into the recov- 
ery tank. When you bring the engine 
down to idle speed, the temperature 
goes back to normal. 

You begin by reviewing: When you 
serviced the cooling system, you pres- 
sure-tested it for external leaks. The 
system held pressure for several min- 
utes—no leaks were evident. 

Then you flushed out the system 
with a heavy-duty two-part chemical 
flush and replaced the upper and low- 
er radiator hoses, heater hoses, ther- 
mostat, fan belt, and radiator cap. 

You felt a sense of pride as you gave 
the engine a final once-over. That feel- 


ing lasted until you drove the car. 

Now you try to find the problem by 
performing a step that you skipped 
during the routine service: You flush 
the radiator fins, thinking that per- 
haps they're clogged with road dirt, 
leaves, or bugs. With the engine 
turned off you spray a garden hose at 
the fins from the engine side of the 
radiator. Some dirt comes out, but not 
enough to convince you that it's caus- 
ing a problem. 

Perhaps the new thermostat is 
defective. Or maybe you installed it 
backward. You drain coolant into a 
clean pan and remove the thermostat. 
No luck—it was installed correctly, 
with the temperature spring facing 
the engine. But rather than take the 
time to test the thermostat, you put in 
a new one. 

Could the chemical flush have loos- 
ened dirt in the system? The dirt may 
be blocking the cores of the radiator, 
restricting the normal flow of coolant. 
To find out, you bring the engine to 
operating temperature and throttle it 
to approximately 2,000 rpm. You 
touch the front of the radiator and find 
that the entire fin area feels relatively 
cool, yet you can hear the beginnings 
of the familiar sounds of the engine 
starting to overheat. Then you notice 
something unusual: The lower radia- 
tor hose looks as though it's col- 
lapsed. 


Why is your car overheating? 


3. Engine has the shakes 


Your car's four-cylinder engine idles 
so roughly it's unbelievable. It's so 
bad, in fact, that you jokingly attri- 
bute your recent loss of a few pounds 
to the shaking you get when you're 

Continued 
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Automotive quiz 
[Continued] 


stopped for a traffic light. Yet when 
the engine runs above idle speed, its 
performance is normal. At cruising 
and high speeds, you have no problems. 

Your search for a remedy begins 
with a tuneup. Аз you remove each 
spark plug, you inspect for unusual 
deposits or wear. Nothing—all the 
plugs show signs of wear, but none is 
fouled. 

You then do a compression test. The 
readings for each cylinder are well 
within the specification of 160 psi. 

You put in new spark plugs, proper- 
ly gapped. With an ohmmeter, you 
check plug wires for external cracks, 
breaks, and proper resistance. The 
meter reading for each wire is approx- 
imately 12,000 ohms. The specifica- 
tions call for a maximum resistance of 
25,000 ohms. You inspect the distrib- 
utor cap, rotor, and coil tower for 
cracks and corrosion. All parts look 
good. 

When you take off the distributor 
cap to give the electronic-ignition 
parts a close inspection, you see that 
the pickup coil and reluctor are fine. 
There are no signs of metal-to-metal 
contact between them and the pickup- 
coil wires. The other primary wires 
are not broken or frayed. Ап ohmme- 
ter reading ofthe pickup-coil indicator 
shows it's good. 

Next you service the positive-crank- 
case-ventilation (PCV) system, chang- 
ing the PCV valve, hose, and engine- 
breather filter. 

You tighten the carburetor screws 
and mounting fasteners, along with 
the intake-manifold bolts, and change 
the fuel filter and air-cleaner filter 
element. 

When you check the vacuum hoses, 
two are questionable (loose on the fit- 
tings). You replace them. 

You adjust ignition timing to the 
setting indicated on the engine-com- 
partment tuneup decal and finish by 
adjusting the curb idle to the recom- 
mended specification. The mixture 
screw is plugged off with a cap, so you 
leave it alone. 

Nothing you've done has improved 
the idle, so you proceed to even more 
detailed testing. You attach a vacuum 
gauge to a source of manifold vacuum. 
At idle the gauge needle floats 
between 16 and 18 inches of vacuum. 
Ав you increase engine rpm, the nee- 
dle steadies at 20 inches of vacuum. 
These readings are within the normal 
range for your car. 

Undaunted, you direct your atten- 
tion to the PCV system. Perhaps, you 
think, the vacuum source for the PCV 
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valve is clogged with carbon and caus- 
ing the rough idle. Because you just 
replaced all the serviceable parts, you 
know they're good —but without vacu- 
um the system can't operate. To check, 
you plug the PCV valve with your fin- 
ger as the engine idles. The rpm drops 
slightly, then returns to speed when 
you release your finger. 

Maybe the exhaust-gas-recircula- 
tion (EGR) valve is defective? You 
carefully remove the valve and in- 
spect the gasket for damage; it looks 
fine and seems to be closing properly. 
There's very little carbon accumula- 
tion. Just to be sure, you hold the 
valve upside down and drop a little 
soapy water around the valve and 
seat. The liquid remains puddled 
there—it doesn't drain into the valve 
chambers. 

With the EGR valve back in place 
and the engine idling, you search for a 
vacuum leak. You spray carburetor- 
choke cleaner carefully around the 
intake-manifold gasket, carburetor- 
mounting gasket, and all the vacuum 
hoses. The idle does not smooth out. 
But you do notice that when you spray 
cleaner into the carburetor air horn, 
the idle speed increases and the 
engine runs smoothly. 

Maybe a vacuum-operated device, 
such as the power-brake unit, is leak- 
ing vacuum internally. To find out, 
you disconnect the power-brake unit's 
vacuum hose at the intake manifold 
and plug the manifold fitting. The idle 
remains rough. You perform this test 
on all the other vacuum-controlled 
devices that use the intake manifold 
for a source of vacuum. The problem 
persists. _ 

What's causing the rough idle? 


4. Engine stalls 


Your car’s engine has become as 
unpredictable as the weather. It cuts 
out when you're driving on the high- 
way and can't be restarted. But if you 
let the engine cool down for about 15 
minutes, it starts and performs nor- 
mally. Then, maybe a week or so later, 
it acts up again. 

Thinking that a tuneup might solve 
the problem, you install a new set of 
spark plugs, plug wires, ignition rotor, 
PCV valve, distributor cap, and all 
fuel and emissions filters. 

As part of the tuneup, you check the 
fuel-delivery system. The specifica- 
tions call for a pressure of three to five 
psi and a volume of one pint in 30 sec- 
onds. You get 3' psi and 1% pints in 


30 seconds. The fuel you collect looks 
clean—there is no water or dirt in the 
bottom of the container. 

You skip testing the battery, crank- 
ing circuit, and charging circuit be- 
cause just a week ago you took the 
car to a local shop for a new battery, 
and the mechanic tested each circuit 
for you. 

After adjusting the timing and car- 
buretor to factory specifications, you 
take the car for a road test. It performs 
well and doesn't cut out. 

Three days later, much to your con- 
sternation, the engine stalls while 
you're driving to the next town. 

You pull off the road to a safe spot 
and remove the air-cleaner assembly, 
checking for fuel by looking into the 
carburetor air horn as you move the 
throttle linkage. A liberal amount of 
fuel spurts out of the accelerator-dis- 
charge nozzles. 

To check for spark, you remove a 
spark-plug wire and hold it about 1⁄4 
inch from the engine block. No spark 
jumps from the wire when the engine 
cranks. Now you know you're on the 
right track: It has to be an ignition 
problem. Several minutes later you 
repeat the spark test and get a healthy 
shot of electricity across the gap from 
wire to engine block. 

You manage to get home and con- 
sult your repair manual. The engine is 
equipped with a General Motors high- 
energy ignition (GM HED. You make 
a quick visual inspection. No wires 
appear to be broken, frayed, or rub- 
bing against a metal part. 

Next you turn on the ignition key 
and test the input voltage to the BAT 
terminal of the distributor. It regis- 
ters 11 volts on a voltmeter. When you 
check the pickup-coil wires with an 
ohmmeter, you find a resistance of 600 
ohms. Pickup-coil resistance should 
be between 500 and 1,500 ohms. The 
pickup-coil wires are not frayed, and 
the terminals are clean and fit snugly 
on the module. 

An ohmmeter check of the ignition 
coil indicates the following: Primary 
resistance is 0.5 (specification is zero 
to one ohm); secondary resistance is 
12,000 ohms (specification is 6,000 to 
30,000 ohms). 

Realizing that an ignition coil can 
sometimes break down under load, 
you take the coil to a local repair shop 
and have it load-tested on an analyzer. 
Under load the coil delivers 40,000 
volts. 

Puzzled, you reinstall the coil. 
You're sure that the problem is igni- 
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BS leisure-home ОЮ 


Hurricane 
haven 


By AL LEES 


Many ocean-front lots are subject to high-tide flooding, so 
zoning for such sites is increasingly strict, often requiring 
floors of any living areas to be at least eight to 10 feet 
above normal high tide. 

This octagonal hut could be erected anywhere (it adapts 
well to a steep hillside), with part of the ground level used 
as a carport or boat shelter—or enclosed as lockable stor- 
age (the plans detail two types of foundation). But, built on 
open pilings as shown, the house meets most hurricane 
codes, since it's firmly rooted and would ride above high 
water. The double-pitch roof lifts the center portion to sup- 
port a skylight at the peak. Dotted lines on the upper floor 
plan show the rafter pattern. 

The top floor features a balcony ring that looks down 
into the center-core living area. Wrapped around this are 
the bedrooms and back-to-back baths. Two ofthe bedrooms 
(and the ring) have direct access to an upper deck, aimed 
toward your prize vista. Both floors are reached from 
ground level by an enclosed stair (not visible). 05 
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How to order your plans 
Construction drawings for the Hur- 
ricane Haven (VPS #59) are $65 a 
set, $95 for three sets, $20 for each 
extra set. Add $3 for postage in the 
continental U.S., $5 elsewhere. Cat- 
alog of V-PAC plans is $5. Send 
check (U.S. funds) to Vacation 
Plans Service, Box 622, Princeton, 
N.J. 08540. MasterCard or Visa or- 
ders: call (609) 924-9655. 
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Will income-averaging 
help? Should you itemize? 
Ask your computer 


By GORDON MC COMB 
ILLUSTRATION BY ROY DOTY 


What a test! Last year I completed my 
income-tax return in the usual way: 
using paper, pencil, and a calculator. 
Now I was going to do it again. But 
this time, as a comparison, my home 
computer would do the work. Would it 
be faster? More important, would it 
save me money? 

Itold the computer I wanted to ana- 
lyze three alternatives: On the first 
one, I asked it to recalculate my 1981 
return using the same information. 
On the second, I asked to see how in- 
come-averaging would help me. And 
on the third alternative, I wanted to 
see how well I'd do if I income-aver- 
aged and itemized my deductions. 

The results were incredible. Accord- 
ing to my computer, had I income- 
averaged, I could have saved $225 last 
year. (The itemized deductions didn't 
help) The program nearly paid for 
itself on its first test. And the results, 
which would have taken me hours, 
were printed out in minutes. 

For some, tax time has meant hours 
of paperwork drudgery. For others, it's 
meant finding—and paying for—pro- 
fessional help. But now, for those who 
own a personal computer, it can mean 
just popping in a program and follow- 
ing instructions. 

This year, a variety of income-tax 
programs is available to teach your 
computer the basics: how to accept 
your income data, how to choose the 
correct numbers from their built-in 
tax tables, and even how to fill out the 
appropriate tax form. All work on the 
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Computer 


programs 


do your income 


taxes the easy way 


taxes for Uncle Sam, but some include 
the tables you'll need to prepare your 
state income tax, too. 

No, these programs probably won't 
replace a good tax accountant, but in 
many cases they can save you time 
and money. As I found out, there are a 
number of types of income-tax pro- 
grams—each with strong and weak 
points in certain areas. Choosing the 


right one for your needs is your 
most important step. Here's what I 
learned: 


Preparation and planning 


There are two general types of 
income-tax programs: the preparer 
and the planner. The tax preparer 
digests your tax information, per- 

Continued 
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" 10" x 10" panel 


THE 
COLLECTOR 


IF YOU WANT CLEAN FRESH 
AIR OR YOU'VE UNPLUGGED 
YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T 
WORK, THEN READ ON. 


Is your indoor air fresh, clean and alive? In- 
door air pollution is becoming a national 
health hazard, Energy efficient airtight build- 
ings are stifled with stale polluted air which 
includes smoke, dust, pollen, viruses, and 
bacteria. Most of these pollutants are so 
small (under 5 micros) that they are not 
effectively removed by common small filter- 
fan units, Scientific tests show that these 
noisy inefficent units which emit chemical 
"citrus odors are more like toys, and are no 
match for high-powered ionizers in thorough- 
ly cleaning the air we breathe. 


ANOTHER IMPORTANT DIFFERENCE 
Y ou know how good and vibrant the air feels 
right after a rain storm with that crisp, fresh 
smell? Just like in the mountains, near a 
waterfall or at the ocean, That clean, alive 
fresh air is rich in something important that 
is missing or greatly depleted in our urban 
and indoor air. The missing element is nega- 
tive ions, nature's own air cleaners. Scientists 
claim that these amazing active ions are of 
great benefit to you and can actually make 
you feel alive, revitalized and alert while re- 
lieving depression, headaches and allergies. 
Negative ions promote sound sleep, learning 
and healing and even make plants grow better. 
In addition, hospitals use ionizers in burn 
units to destroy bacteria and reduce pain. 


Filter fan units do not emit negative ions. 
The COLLECTOR, by Zestron, creates 
trillions of these beneficial ions every 
second, while giving you the best perfor- 
mance, value and technology in air cleaning. 


THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an un- 
tidy deposit of pollutants on room and furni- 
ture surfaces near the ionizer. The COLLEC- 
TOR by Zestron takes ion technology a 
giant step forward by giving you superpower- 
ed ion output while depositing pollutants 
from your air on the collector panel. This 
easy to clean panel features a scientifically 
formulated surface that  electrostatically 
attracts the vast majority of airborn pollu- 
tants to it rather than to the floor or walls 
near the ionizer, 


FRESH AIR 
BREAK THROUGH! 


ZESTRON, THE LEADER IN ION TECHNOLOGY, ANNOUNCES 


SUPER-ION OUTPUT IN A BIPOLAR ELECTROSTATIC PRE- 
CIPITATOR. “THE COLLECTOR" COMBINES SPACE AGE 
TECHNOLOGY WITH TRUE VALUE AND PERFORMANCE TO 
IONIZE AND CLEAN YOUR INDOOR AIR OF HARMFUL, 
POLLUTANTS BETTER THAN ANY OTHER IONIZER. 


ADJUSTABLE OUTPUT-DETACHABLE 
COLLECTOR 

Some people prefer fewer ions at night. The 
COLLECTOR is the only adjustable bipolar 
ionizer that allows you to set the ion level 
to your personal preference, The detachable 
COLLECTOR allows you to place it where 
you want to protect desired surfaces and 
facilitate cleaning. The scientifically formu- 
lated surface instantly wipes clean unlike 
other bipolar ionizers whose porous surfaces 
absorb odors and unsightly grime. 


AMAZING DEMONSTRATION! 
Unplug your COLLECTOR and place a 
facial tissue on top of the collector panel, 
then place the ionizer unit and an ash tray 
on top of the tissue, Place a lit cigarette in 
the ash tray and watch the smoke rise into 
the air. Now plug it in, and amaze yourself 
and friends as the smoke barely rises above 
the ashtray and then nose-dives into and is 
absorbed by the tissue before it can enter 
the room air, This air cleaning is accomplish- 
ed entirely electronically with no moving 
parts! The COLLECTOR by Zestron is the 
only ionizer on the market that cleans the air 
powerfully enough to accomplish this test. 


SUPERPOWER OUTPUT 
The COLLECTOR by Zestron is the only 
bipolar collecting ionizer with superpower 
output. The thoroughness and speed of air 
cleaning increases with more ion output, and 
Zestron ionizers give you the highest output 
(without detectable ozone). Check the com- 
parison chart below. Don't buy any ionizer 
not stating output using the industry stan- 
dard of ions/cc/ sec, at one meter, 


ADVERTISED 
IONIZER OUTPUT (1m.) COLLECTOR 
ions/cc/sec. 

The COLLECTOR 1,200,000 YES 
By Zestron 

JSA Bubble 7??? YES 
Aspen fre YES 
Orbit ??? YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350,000 NO 
Modulian 75,000 NO 
lon Breeze fre NO 


FREE ION DETECTOR 

A FREE remote ion detector comes 
with each ZESTRON to verify and 
compare output. When you place the 
detector next to a ZESTRON and a 
competitive unit, you will see greatly 
reduced or no output from the com- 
petitive unit! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of 
high reliability design experience, is built in 
the heart of Silicon Valley, USA, using 
quality parts operating under low stress. |t is 
designed to give you space age performance 
and years of trouble free service. The COL- 
LECTOR operates anywhere in your home 
or office on regular current for pennies a 
month. It has no moving parts and nothing 
to wear out or replace. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends, deserve 
the healthy clean fresh air that Zestron ioni- 
zers have brought to thousands of satisfied 
users? Users write: 

“1 simply cannot believe how much better | 
feel physically” Dr. E.K., DDS - MA 

"lI smoke heavily and it has cleared the air as 
advertised” G.P - WA 

"I haven't taken the top off my nasel decon- 
gestant spray since using your product. | 
was previously a chronic user.” G.S. - SD. 
When you use your COLLECTOR, you'll 
quickly feel the difference it makes and 
smell the freshness in your air. You'll 
actually see the elimination of smoke and 
dust in your air! 


SATISFACTION GUARANTEED 
Order a COLLECTOH now and try it in 
your home or office risk free for 30 days. 
You will probably want more units, but if 
for any reason you are not satisfied, return 
the unit for a prompt and courteous full 
refund including your return postage. The 
COLLECTOR has a full one-year warranty 
on both parts and labor, excluding abuse, 


ADDITIONAL DEALERSHIPS 
AVAILABLE 

Reorders are pouring in, customers write: 
“We are enjoying the results of the first one 
and are ordering two more” Dr. J.B., M.D.-CA 
“Very pleased with the first unit ... send two 
more” Dr. D.M., D.C. - CA 

“I'm a distributor for three other ion com- 
panies, and have to say 1 am extremely, ex- 
tremely impressed.” T.N. - CA. 

ZESTRON, the leader in ion technoloy, 
has created a unique DEALERSHIP PRO- 
GRAM. Call or write for details on this 
RISK FREE OPPORTUNIT Y. 


TO ORDER - FREE SHIPPING 
Send your check or money order for $119.95 
for oneor$104.95 each for 2 or more (CA res. 
add 6.5% tax) or credit card users may call: 
TOLL FREE (800) 372-1200 
In Calif. (408) 371-1200 


ZESTRON, INC. Dept. P-2 
667 McGlincey Lane 
Campbell, CA 95008 


FREE 


EIGHTH ANNIVERSARY ISZUE 


CRUTCHFIELD 


FALL | WINTER 
71 983 2 


FAST SERVICE 
DISCOUNT PRICES 
30-DAY SATISFACTION GUARANTEE 


CAR STEREO 
HOME STEREO 
PERSONAL | COMPUTERS 
VIDEO SYSTEMS 
SECURITY | ALARMS 
TELEPHONE EQUIPMENT 


r= COUPON OR CALL TOLL =" 


(8004461640, 


In continental U.S., Puerto Rico and Virgin Islands. 


| In Virginia call toll free 800-552-3961. 


Send me your free catalog 


by Third Class mail. | 
I'm enclosing $1 for First Class mail. | 
| Мате | | 


Rush me your free catalog. 
| Address 


City 


State 


‘CRUTCHFIELD! 


1 Crutchfield Park, Dept. P. Charlottesville, VA 22906 
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Computer programs 
[Continued] 


EDE AND MARY JÛNES 
FROJECTIONS 


PROJECTION 


1782 
FILING STATUS 
NUMBER OF EXEMPTIONS 
WAGES. SALARIES 
INTEREST AFTER EXCLUSION 
DIVIDENDS AFTER EXCLUSION 
CAPITAL GAIN/LOSS 
PARTNERSHIP INCOME/LOSS 
OTHER INCOME/LOSS 


TOTAL INCOME 
ADJUSTMENTS TO INCOHE 


ADJUSTED GROSS INCOME 


DEDUCTIONS 

MEDICAL & DENTAL EXPENSES 
STATE & LOCAL INC TAXES 
OTHER TAXES 

INTEREST EXPENSE 
CHARITABLE CONTRIBUTIONS 
CASUALTY LOSS 
MISCELLANEOUS 


TOTAL DEDUCTIONS 
ZERO BRACKET AMOUNT 


EXCESS ITEM. DEDUCTIONS 


SUBTOTAL 
EXEMPTIONS 


TAXABLE INCOME 


TAX = TAX TABLES/XYZ 
TAX QUAL. CAP. GAINS 
TAX INCOME AVERAGING 
TAX MAXIMUM TAX 


TAX SELECTED 
ADDITIONAL TAXES 
E 


GROSS REGULAR ТАХ 
CREDITS 


NET REGULAR TAX 

MINIMUM TAX 

ALTERNATIVE MINIMUM TAX 
OTHER TAXES 


TOTAL TAX LIABILITY 
FEDERAL PAYMENTS 


BALANCE DUE (REFUND) 
TAX BRACKET 


Tax projections, such as this one from 
Aardvarks PTP program, give you a 


forms all the arithmetic, and displays 
each applicable tax form and sched- 
ule—including that most important 
bottom line. 

Many tax-preparation programs, 
such as Tax Preparer from Howard- 
Soft and Professional Income Tax 
from McBride Accounting, will show a 
mini-version of the tax form or sched- 
ule on the computer screen. It will 
print the result directly onto a stan- 
dard 1040 form or, when appropriate, 
create a facsimile—the computer 
prints out both your individual tax 
information and all lines and text 
from the schedule. You simply send 
the completed printout to the IRS. 

But as Bill Gabbert, owner of Data- 
cell, a software firm specializing in tax 
programs for the professional, told me, 
“You must be careful when submit- 
ting computer-assisted returns to the 
IRS. They will not accept computer- 
generated facsimiles of the 1040 form, 
во a good tax-preparation program 


JOINT 


PROJECTION 
1983 
JOINT 


PROJECTION 
i784 
JOINT 


PROJECTION 
1785 
JOINT 


3 
82,8897 


glimpse into the future. Purpose: Make 
changes now to save money later. 


will print out the data directly onto a 
readily available 1040. The other 
schedules can be in facsimile form, but 
they must fit certain specifications." 
Be certain that the tax-preparation 
program you buy provides you with 
IRS-approved printouts of each form 
and schedule. If the program or pro- 
gram literature doesn't tell you this 
specifically, ask. Otherwise your tax 
return may be rejected by the IRS. 
The second type of tax program, the 
planner, doesn't actually print out a 
finished form or schedule. It creates a 
report that tells you the most profit- 
able approach (for you, that is) to take 
when filing your tax return. Аз an 
example, Professional Tax Planner by 
Aardvark Software can give you two 
types of planning aids: alternatives, 
which allows you to see the effects of 
various tax strategies; and projec- 
tions, which lets you see what your 
taxes might be like up to five years 
Continued 


Picture where you 
can go with a $9925 computer. 


Remember when they said all computers The Flight Simulator 10 days. If youre not entirely satisfied, just 
would be affordable someday? | | return it to us and we will refund your money. 
Well, here they are. All one of them. (Sorry, no refunds on software.) 
perdu irae fan 506. [n Ohio call 800-582-1364. Ask for opera: 
Now you don't have to spend hundreds or _ : : 800-082-1364. Ask tor opera- 
even thousands of dollars to enjoy some really | EL d tor509. In Canada call 513-729-4300, operator 
useful and interesting software programs. : je jJ: 509. Have your MasterCard or VISA ready 
You can own a full powered TS1000 personal ol: — WE when calling. Phones open 24 hours a day, 7 
computer for only $99.95. And you can buy it =F ٠ RI- days a week. These numbers are for orders 
hat pi === meom et f Lf- p want information, please write 
t pion e computer. d Lf- „Н you want iniormauon, picas 2 
Sinclair has made this revolutionary new tech- L i: Sinclair Research Ltd., 2 Sinclair Plaza, 


nology possible, with a unique Master Chip Nashua, NH 03061. 
which replaces as many as 18 chips used in 
other personal computers. 

The T1000 is the lowest priced personal 
computer on the market. In addition to being 
very affordable, it's very expandable. 

You can select from a number of 1K software 
programs for the basic computer. You can also 
learn how to write your own programs. 


The 16K Memory Module. More power to you. 


m Check oc Mare Order enclosed; payable to Sinclair 


For only $49.95 more, you can purchase i Check the boxes of all software cassettes you want. If | 
our 16K Memory Module and use even more | Qu шу any three сене, get шу iue nee 
sophisticated . Choose from a wider Bb. a8 5— 
selection of games, educational programs кш E SU. Amoun 
and business/household applications. E | ION P| P| 

The 16K Memory Module plugs right onto BASES 3. SCORE 10. Wax төз. dE 16K RAM | $4955 | ay 


the back of the Timex/Sinclair 1000 and pro- 
vides 8 times more memory capacity. The 
perfect way to expand your system without 
emptying your wallet. 
A computer even the 
merely curious can afford. 

The Т51000 is designed precisely for you. 
Anyone can afford it. сап learn how 
to use it. 

So now even the curious can take advantage 
of our many software cassettes, which work 
with a standard cassette recorder. 

The TS1000 comes with a complete software 
catalog and a comprehensive instruction book 
written in clear, simple English. And the com- 
puter hooks up to your TV for video display. 

No wonder the TS1000 is the fastest selling 
personal computer ever. And Sinclair will let 
you try it in your home for 10 days at no risk. 

wi three cassettes, get one free. 
good reason to order now. 

The fact that computers are here to stay 
is probably reason enough to order now. 

However, we also feature a special software 
offering. When you buy three cassettes, you get 
a free cassette. It's as simple as that. And now 
you can buy the computer and both 1K pro- 
grams and 16K programs right from your 
home. No crowds, no waiting lines, no parking 
worries. Selecting from such a large variety 
of software has never been easier or more 
convenient. 


ckgammon 


But you have to order right away, this is a | шуге ги гит пе исз гш саса _ | 
limited time offer. FI CS DES СЖЗ VE: m TE Ta CR OA 
— —Hwucdeudws ^  — LC CE CF O г Ст рза гза (ча EA | 
оссе юю. со г C CN CL СЕ Са Са ча та 
MasterCard ог VISA. Or send the coupon City | 
with a check or money order. | -— a | 
Then try out the Timex/Sinclair 1000 for L State Zip | 
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COMPUTER 


TOP 10 ARCADE GAMES 


VIC-20 TAPE PROGRAM SALE!! 


Computer programs 
[Continued] 


from now (a bit depressing but educa- 
tional). Tax planners display their 
results on the computer screen and 


Rank Name List Sale provide you with printed reports. 

1. Super Paratrooper (Fantastic) $24.95 $19.95 А few programs are a combination 
2.  Exterminator-Plus $24.95 $19.95 of the two, such as Datamost's Tax 
(Better than Centipede) ip a a Hc Tax Fam 
| | er, Such programs, however, perform 
3, Cricket (Better than Frogger) $24.95 $19.95 une. бун он betie than they do the 
4. 3-D Hackman (3-Dimensional) $24.95 $19.95 E sw босло ис cm ciu undis 
5. — Snackman (Better than Packman) $19.95 $15.95 produce a finished 1040 and schedule 
6. Bug Blast (Creepy) $19.95 $16.95 A only. But it will not print either 
7. Anti Matter Splatter (Nuclear Disaster) $24.95 $19.95 form; you must transfer the displayed 

8. Bombs Away (Great) $18.95 $15.95 data onto the proper form by hand. 
9.  3-D Maze-Escape $16.95 $14.95 That means there is a trade-off 
: P | when you choose a tax program. If 
10. Krazy Kong $16.95 $14.95 you're more interested in experiment- 
BUY ANY FOUR — DEDUCT 10% MORE ing with different alternatives to find 


your minimum tax liability, a tax 
planner may be the perfect choice. But 
if you already have a good idea what 
your tax approach will be and simply 
want to make it easier on yourself by 
computerizing your tax return, choose 
a preparer. 


VIC-20 ACCESSORY SALE!! 


1. TRACTION-FRICTION LINE PRINTER This new COM-STAR 
deluxe printer, prints 8%" x 11" full size letter quality single, 
roll or fan fold paper, labels and etc. Impact dot matrix bi- 
directional 40, 66, 80, 132 columns. Includes interface cable 
that plugs direct into the VIC-20 computer, no other costly in- 
terface is needed. List $599.00 — Sale $399.00. 


2. UP TO 60K EXPANSION MODULE Aero Space designed —6 
slot—add up to 6 cartridges— switch select any program. 
Start and stop any program with reset button—not necessary 
to remove cartridges or turn off computer, saves time, televi- 
sion and computer (one year warranty) List $149.00 — Sale 
$89.00. 


10 DAY FREE TRIAL 

WE HAVE THE LOWEST PRICES 
ONE DAY DELIVERY EXPRESS MAIL 
FREE CATALOGS 

e WE LOVE OUR CUSTOMERS! 


PROTECTO 
ENTERPRIZES (actorv.onecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


Using a tax preparer 


I tried many of the tax-preparation 
programs now available. They all 
produce about the same result—a 1040 
and some schedules. For example, Tax 
Preparer is easily loaded into the com- 
puter by inserting the program disc 
and turning the computer on. The pro- 
gram loads automatically and greets 
you with a list of five major options. 
You press a single key to begin filling 
out your return. 

You can’t breeze through all the 
forms and schedules without stopping 
or sidetracking, however—because the 
IRS doesn’t let you do that. Informa- 
tion from almost all of the schedules 
eventually winds up on the 1040, so 
you need to fill out the form a step at a 
time and complete each required 
schedule when you come to its line 
entry. While this slows down the pro- 
cess considerably, Tax Preparer auto- 
matically performs all the necessary 
mathematical calculations and trans- 
fers the entries from one schedule or 
form to the other. 

After you have completed all of the 
schedules, you return to the 1040. Tax 
Preparer now automatically locates 
your tax liability from any one of the 
tax tables you specify (the tables are 
built-in so you don’t need to do any 
cross-referencing). You can experi- 
ment and pit your adjusted taxable 
income against any or all tax tables to 
find your lowest tax liability. 

After you’ve entered all the re- 
quired information, you can then 

Continued 


REEL CASSETTES 


Smooth rotation for less Wow and Flutter 
Uniform packing for longer life 
Disassembles for labling reels 
Uses normal Bias and 120usec EQ 

The performance of our super low noise cas- 
settes is even more impressive than the gleam- 
ing aluminum reels turning. The quality of the 
new "LN" tape formulation is so high you'll find it 
hard to believe that it can be recorded onto with | | 
normal bias. But it's the reel to reel transport 
that makes an even bigger difference in 
performance. The lower drag and uniform fric- 
tion drastically reduces wow and flutter, even in 
portables with weak batteries. These high quality 
. 7988 cassettes are manufactured exclusively for us in 
: -— E e = Japan, so don't be fooled by chain-store counter- 
nM—— Монада mmm, felts, Order 4 Reel Cassettes for $19.95 plus 
$2.50 shipping, Conn. t res. add 7/59 dax. 


SEND TO: SanChem, P.O. Box 177, Greenwich, Ct. аа or call 


| (T . 1-800- 835- 2246 t. 560 
| WN TOLL FREE: in Kansas: 1-800- 362- 2421 ext. 560 
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Dual SEEE nd matched brass stebillzatian fly- 
wheels give you rock stable bi-directional play. 


Musical Chain Reactor 


Just touch the Bi-Directional play button once and you'll experience a nonstop musical chain reaction. You can lis- 
ten to this personal stereo while you're on the move or with the included interface, sit back and enjoy an evening of non- 
stop, uninterrupted music through your own home stereo. Even a regenerating power supply is included free. 


Kick back and relax. Here's a personal 
stereo with thundering kaleidoscopic 
sound that you'll wear when you're out, 
but that you'll probably get even more 
use out of at home. 

Later you'll read about the sophisti- 
cated electronics, the dual capstans and 
the anti-rolling tape movement system 
with twin matched brass flywheels (pic- 
tured above). But, first let's see what 
this deck has to offer that's so special 
for use at home. 

NOT A $1000 DECK 

No, the new DAK Micro XV5000 con- 
tinuous play auto-reverse deck won't 
outperform the specs of your $1000 
home cassette deck. But, it's closer than 
you'd imagine. And when you use the 
special interface cable we supply as a 
FREE BONUS with the deck, you can 
plug the deck directly into any 'aux' or 
‘line’ inputs in your stereo system. 

Now here's the good part! The sophis- 
ticated Bi-Directional play mechanism 
of the deck provides you with continu- 
ous unattended play of both sides of 
your cassette over and over again. 

You can be in bed and have hours of 
uninterrupted music. At the office, you 
can listen to your cassettes without 
worrying about changing them when 
they get to the end. 

So while you may prefer your current 
expensive cassette deck for its specs, 
you'll love this deck for the freedom it 
gives you from changing or turning over 
cassettes every 45 minutes or so. 

And this deck is no lowlife. It plays 
both normal and metal tapes. The fidel- 
ity is so good that if you want to copy a 
tape, just play it on this deck and record 
a new copy on your current home deck. 

ON THE ROAD 

Slip this ultra microsized champagne 
gold personal stereo into its matched 
protective leatherette case complete 
with belt loop and shoulder strap. 

Then plug in the 1% oz. Samarium Co- 


balt headphones and you're ready to hit 
the road. At 11 oz. and at only 4" X 
34" X T", it's less than 1/4" wider 
than the cassette box it's pictured sit- 
ting on above. (Cassette not included). 

Whether you're into gymnastics, long 
walks, or mowing the lawn, you'll enjoy 
the unbelievably rich stereo sound. 

The deck incorporates a special dual 
flywheel tape movement system with a 
unique anti-rolling mechanism resemb- 
ling a fine clock. It compensates for 
movement to keep the music smooth 
and stable even when you're not. 

Wait till you see this incredible deck 
glide into action. As each of the dual 
capstans (pictured above) effortlessly 
and automatically engages you can see 
and feel the mechanical quality just as 
sure as you will hear the sophisticated 
electronic quality by the clear dramatic 
musical sound this deck produces. 

You can easily test the stability of a 
personal stereo cassette deck by shaking 
it while you listen to music. If the music 
wows badly, or even stops, you have a 
cheap unit. DAK's is superbly stable. We 
feel it is easily equal or superior to any- 
thing we've seen on the market. 

FREE BONUS ENERGY DYNAMO 

What you don't usually read about in 
most ads is that as good sounding as per- 
sonal stereos may be, they tend to eat 
batteries, So, every 3—8 hours or so you 
will be laying down more of your hard 
earned cash to keep the music rolling. 

Well No More. Here's a slightly ridic- 
ulous example. Let's say that you listen 
to cassettes for 4% hours a day, 7 days a 
week, 365 days a year for 3 years. 

With the FREE BONUS dynamo char- 
ger and the FREE BONUS energy cells 
included with your DAK XV5000 Micro 
Bi-Directional cassette deck you'll still 
be at full power in 3 years because the 
energy cells we supply carry a separate 
1000 charge or 5 year limited warranty. 

And best of all, in 3 years, you'll be 


several hundred dollars richer in money 
that you haven't spent on regular 'throw 
away' batteries. There's also a DC input 
that you can use to plug in any external 
3V DC power supply (not included). 
GUARANTEED 
The XV5000 is made specially for DAK 
by one of the largest manufacturers of 
personal electronics. It’s the latest gen- 
eration in microsize and features. And, 
wait till you hear the sound. 

DAK is America's largest direct selling 
manufacturer of magnetic products. We 
have been in business over 11 years. 
Your deck is backed by the standard 
limited manufacturer's warranty. 

TRY BI—DIRECTIONAL PLAY 
RISK FREE 

Take the DAK XV5000 on walks, to 
the mountains or as you commute to 
work. Then just plug it into any home 
or office stereo system for continuous 
nonstop play of your favorite cassettes. 

If for any reason you aren't 100% sat- 
isfied, simply return it and our special 
free bonuses in their original boxes 
within 30 days for a courteous refund. 

To order your DAK XV5000 Bi-Di- 
rectional Personal Stereo Cassette Deck 
complete with the home stereo interface 
the dynamo charger and energy cells 
risk free with your credit card, call the 
toll free hotline, or send your check for 
the incredibly low introductory price of 
$79 plus $3.50 for postage and handling 
Order No. 9600. CA res add 696 tax. 

Why settle for a radio station's choice 
of music and commercials when you can 
have your own choice of nonstop un- 
interrupted music anywhere anytime. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


if busy, after hours, on weekends or in CA 


CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Computer programs 
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review the form or schedule line by 
line. The calculations have already 
been made. 

If you print out your tax forms, be 
sure to use the 1040 form specified by 
the program. (Some forms are avail- 
able from sources other than the IRS 
and may not be compatible with your 
program, causing improper alignment 
of each printed entry.) 

Finally, most publishers of tax- 
preparation programs offer state-tax 
returns, as well. Often, you don't have 
to fill out both the federal and state 
returns separately. Tax Preparer, for 
example, automatically transfers the 
information you've sweated over from 
the federal return to its proper place 
on the state return. 


Using income-tax planners 


Income-tax planners allow you to 
enter your gross income along with 
specific deductions and other tax- 
related information. You then can 
compare different strategies to find 
your best tax. Just as with tax prepar- 
ers, most planners are easy to use. 

Aardvark's Professional Tax Plan- 
ner (PTP), for example, lets you con- 
currently analyze up to five separate 
tax alternatives. (This is the program 
I—happily—used earlier.) You merely 
enter the data requested by PTP, then 
sit back as your computer literally 
helps pay for itself. 


Most other programs like PTP will 
also let you look into the future and 
estimate your projected income and 
tax liability for a current year and up 
to four years beyond. Of course, the 
information you provide is only an 
estimate, but gazing into the crystal 
ball of a tax-planning program will let 
you know if you need to take steps to 
help decrease your tax liability for the 
coming years. 

The information supplied by a tax- 
planning program can either be 
viewed directly off the computer 
screen or printed out in report form. 
PTP, for one, prints reports in a handy 
multi-column format so you can easily 
compare the results of each alterna- 
tive or projection. 

Both the tax-preparation and tax- 
planning programs are updated year- 
ly to reflect new tax laws and revised 
tax tables. Unlike some software 
updates that are free, tax-software 
updates usually cost $35 to $50 each 
year. 

Although no tax-preparation or 
-planning program now available will 
work with any other software (such as 
a spread-sheet program), a few of the 
programs, such as Tax Preparer, can 
use information you've entered into 
last year's program for the new tax 
season. 

But, of course, you can't use a pro- 
gram written for 1981 taxes to com- 


PS guide to home-computer tax programs 


Publisher/ Program = 

distributor nama 2 е 

HowardSoft — Tax ` 150 

8008 Gira Girard Ave. Preparer 

La үә ч cA 92037 

McBride Professional 80 

ing income Tax 

Box 423- 

Star NC 27356 | 

изати Tax Saver | B0 

rogrammin 

Box 158 и 

CT Tax Saver || 120‏ او ی 
829 

Aardvark Professional 300, 

Software Tax Plan 350 

783 N. Water St CP/M 

Milwaukee Wi. 

53202 

Datamost Tax 130 

9748 Cozycroft Beater 

Chatsworth СА 

91311 

Dynacomp Tax — ` 60 

1427 Monroe Ave. Optimizer 

Rochester NY 

14618 

Micromatic Tax 50 

(address above) Forecaster 
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plete a return for 1982 income. The 
changes from year to year are such 
that not only could your return be 
rejected (and audited), but you could 
overpay more in taxes than the cost of 
a new or updated program. 


Potential pitfalls? 


While income-tax programs will 
help many of us, they aren't for every- 
body. You'll waste money, in fact, if 
you regularly file a 1040A (short form) 
return. The simple calculations re- 
quired don't warrant a computer pro- 
gram costing $100 or more. You're a 
good candidate, however, if you file 
the standard 1040 form and one or 
more tax schedules, such as À, B, D, 
5695, or 2119. 

At the other extreme is an overly 
complex tax return. А computer can 
give you a false sense of security—a 
complicated form may look good when 
done "electronically," but if you don't 
know what you're doing you could eas- 
ily get into trouble with Uncle Sam. 
(Remember, you—not your computer— 
may have to explain it.) 

А good companion to any tax pro- 
gram is one of the income-tax-prepa- 
ration guides that are commonly 
available at tax time. One in particu- 
lar is Publication 17 (catchy title) 
from the IRS. From that, you can 
order other free income-tax guides 
from the government. BH 


Yes Also does schedules A-G, SE, 


R/RP, 2119, 2106, 3468, 
5695, 6251, 4625, 4797 


MM d: C D BRE 
$20 extra 


Acetate overlays also da cd 
for printout schedules A, B, G 


Acetate overlays also available 
for uod ntout schedules A, B, C, D, 


Yes Yes - incorporates "help" screens 
throughout 


program for easy ref- 
erence 
Yes No - Performs limited preparation of 
1040 and schedule 
Yes Мо = 
Yes No - 
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Plug іп and start pushing. Now you can have highly automated phones with no monthly service 
charges for just $7 each. But, there's a catch. 


Send back your dumb phones. Now in- 
stead of paying monthly service charges 
you can have push button dialing, last 
number redial, mute, and ringer off. 

You can forget big clunky phones. 
You can also forget dials. This phone 
works perfectly whether you now have 
rotary or push button phones. 

Now for just $7 you'll have the latest 
technology at a price that'll let you have 
a phone in every room in your home. 
But, don't forget there's a catch. 

NOTHING TO INSTALL 

Simply plug this phone into any stand- 
ard modular phone jack and start talk- 
ing. If you don't already have jacks, 
call your phone company. 

They may even put them in free for 


р н. 
coude 


It's built more like a Hi 
you. Due to the recent Supreme Court 
ruling, soon they'll probably be selling 
you your own phones anyway. And, at 
worst, there's just a small one time fee. 
LAST NUMBER REDIAL PLUS 

It's really neat. If you call a number 
and it's busy this phone will automa- 
tically redial the number for you each 
time you touch 'redial'. There's no need 
to keep dialing over and over again. 

When you need to speak privately to 
someone with you, you don't have to 
cover the mouth piece. Just press the 
mute button and the person on the line 
Will be cut off for privacy. 

When you want to take a nap, just 
switch the ring off and the phone won't 
ring. There's never a need to take your 
phone off the hook again. 

The quality is great. А high quality 
condenser microphone lets the person 
you talk to hear you loud and clear. 

And you hear them through a high 


it 


quality speaker instead of the old dia- 
phragm ‘thing’ that’s been in phones for 
20 years. Even the electronic ring is new. 

But, the nicest part of all are the push 
buttons. Once you've started using but- 
tons you'll hate dialing the old way. 

With this phone you can push the but- 
tons as fast as you want. Then the phone 
sends out pulses on your line that work 
with virtually any phone system. 

So this phone works anywhere. You 
can unplug it and move it from room to 
room or house to house in seconds. 

The phone automatically hangs up 
when you set it down or you can push 
its 'hang up' button. It comes complete 
with a 14 foot coiled cord and a limited 
manufacturer's warranty. 


han a telephone. Modern electronics have finally come to phones, 


THE CATCH 

Frankly we are losing our shirts on the 
automated phone, but we're looking for 
audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 


We challenge you to compare the fre- 
quency response, dynamic range and sig- 
nal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK 
SA. If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. And, DAK's come 
with a deluxe hard plastic box, index in- 
sert card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 150,000 custo- 
mers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency res- 
ponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 
TRY NEW DAK MLX90 CASSETTES 
RISK FREE 
To get the automated phone for just 
$7, try 10 MLX high energy cassettes. If 
you aren't 10096 satisfied, return only 9 
of the 10 cassettes and the phone in its 
original box within 30 days for a refund. 
The 10th cassette is a gift for your time. 
To order your 10 Gold Label DAK 
MLX 90 minute cassettes and get the 
automated phone for only $7 with your 
credit card, call the DAK toll free hot 
line or send your check for only $24.90 
for the tapes, plus $7 for the phone and 
$3 for postage and handling for each 
group. Order No. 9416. СА res add 6%. 
An automated Phone for $7 апа ОАК 
new improved MLX. Time to stock up. 


DAK 


INDUSTRIES 
INCORPORATED 
Call TOLL-FREË sese sese (800) 423-2636 
In California Call ............. 213) 984-1559 


10845 Vanowen St, North Hollywood, CA 91605 


THE BIG, NEW HEATHKIT 
CATALOG 


In all, over 450 unique, easy- 
to-build electronic products 

in money-saving kits for your 
home, hobby and business life. 


Send for Your 
Heathkit Catalog Today 


| і MAIL TO: Heath Company, Dept. 016 -982 
Benton Harbor, MI 49022 


| O Please send me your Catalog. 
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BITS & BYTES 


By JOHN FREE 


A Japanese invasion 


Personal-computer entries from Japan 
haven't really dented sales of domestic 
models—so far. But there's a tidal wave of 
new Japanese desk-top computers on the 
way. | spotted Toshiba's T100 (photo) at 
an Info '82 exhibit held in New York City 
recently. 

The $795 keyboard-computer section 
houses a Z-80A microprocessor, 32 kilo- 
bytes of ROM, 64K RAM, plus an addition- 
al 16K RAM for video graphics displays. 
Optional ROM and RAM packages are 
available. With Toshiba's $995 color mon- 
itor, the T100 delivers excellent eight-col- 
or resolution: 640 by 200 dots. 

In addition to a standard $295 12-inch 
green-phosphor CRT, there's a new twist 
in displays for portability: An optional 
compact liquid-crystal panel presents six 
or eight lines of 40 characters (or 320 by 
64 dots). The twin-drive 5%-inch mini- 
floppy-disc system is costly: $1,295. 

Toshiba, like other manufacturers (see 
concluding item), implies that one of its 
new dot-matrix printers delivers the crisp 
printouts of daisy-wheel printers—at 
twice the speed. Toshiba's $2,195 Letter- 
Perfect P1350 can spew out letters at 160 
characters per second (cps) in its draft 
mode. But for "letter perfect” printing, the 
24-pin print head operates at 100 cps, us- 
ing a single-pass, overlapping-dot tech- 
nique. High-quality graphics, with 180 by 
360 dots per inch, are also possible. The 
nine-by-seven-matrix, 120-cps P1010 mo- 
del shown costs $795. 

While the T100 is aimed at small busi- 
nesses, another device shown at Info '82 
is more likely to appear in the offices of 
big conglomerates. Toshiba's OCR-V100 
page reader, about the size of a 25-inch 
table-top TV, scans typewritten pages at 
250 cps and converts printed characters 
into signals that can be fed into any word- 
processing computer. The OCR-V100 au- 


tomatically swallows up to 100 pages 
stacked in its hopper. The idea behind the 
V100: Dictated material typed on existing 
typewriters can be revised by authors, 
then scanned by a V100, and fed into a 
word processor—without retyping. 


Quick looks 


€ Owners of $160 (discount) Vic 20 
computers and $595 (list) Commodore 
64s may hesitate to buy word-processing 
software priced at several hundred dol- 
lars. Now there's a $65 package, adapted 
from a version for Ohio Scientific hard- 
ware, that works with both computers. It's 
full-feature software that runs with the 
Vic-20's 22-column width or an 80-col- 
umn add-on board, says Quick Brown Fox 
(548 Broadway, New York, N.Y. 10012). 

€ Bad news for budget-minded CIA- 
types, banks, and businesses: So-called 
dual-key encoding techniques for secur- 
ing computer data have been cracked by 
specialists-one using an Apple 11 com- 
puter and BASIC program. This method 
relies on publicly available codes or keys 
the sender uses to scramble data sent to 
the receiver, who unscrambles it with a 
secret decoding key. But Israeli mathema- 
tician Adi Shamir, employing advances 
in number theory, cracked such a code 
devised at Stanford University. And Uni- 
versity of Southern California computer 
scientist Leonard Adleman broke an- 
other public-key encryption code with a 
microcomputer BASIC program. One 
code that Shamir helped author is still 
secure. 

€ Charge-coupled-device TV cameras 
that can be linked to computers for robot- 
ic and control applications in industry [PS, 
Jan. '82] are now available at a relatively 
modest price for Apple, IBM, Radio Shack, 
Timex Sinclair, and Commodore 64 per- 


sonal computers. Micron Technology Inc. 


Continued 
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Don't blame your TV if it doesn't sound as good as your stereo. Now for just $7, you can 


get full rich vibrant TV sound through your own stereo system. But, there's a catch. 


It's amazing. TV sound is really great. 
It is actually broadcast on the FM band. 

In fact, all of those great sounding FM 
stations from FM 88 to 108Mhz that 
you listen to on your home stereo are 
actually tightly jammed between just 
the 2 TV channels 6 and 7. 

So, why do TVs sound so crummy? 
Well, if you compare a $1000 stereo sys- 
tem to even the best $800 TV, you'll 
realize that when you bought your TV, 
all the talk was probably about picture 
quality, sharpness, and color purity etc, 

The truth is that in most TV sets, all 
the money goes into creating the best 
picture quality, and the sound is left to 
a cheap PM (permanent magnet) 3“ or 
5“ one way Low Fi speaker and an even 
less impressive 1 or 2 watt amplifier. 

Your stereo on the other hand may 
have 25, 50, or even 100 watts per 
channel to drive 2 or 3 way speaker 
systems that create breathtaking sound. 

Now you can have the best of both 
worlds. Great picture and great sound. 
You'll experience sound effects, music 
and dramatically lifelike sound that's 
startlingly vibrant. It’s yours for just 
$7. But, don't forget there's a catch. 

KNOCK YOUR SOCKS OFF SOUND 

It doesn't matter if you have an $89 
black and white portable or an $800 
color TV. Your stereo system's sound is 
bound to be much better than the TV's. 

DAK's new Sound Enhancer TV to 
Stereo Interface lets you use your TV 
just like any other audio component 
(it plugs in just like your turntable) to 
plug into your preamp or receiver. 

Actually there's no installation. Just 
locate the earphone jack on your TV. 
Then plug in the special cable (included) 
between your TV and the Enhancer. 

Connect the standard stereo cables 
(also included) from the Enhancer to 
any ‘aux’ or ‘line’ input into your stereo 
system. Note: We supply 4° cables, but 


you can use any standard patch cords to 
extend the distance. 

Then sit back and prepare for a shock. 
You'll harness all the dramatic power of 
your stereo system as you watch TV. 

SIMULATED STEREO 

Well, the sound is terrific. And yes, 
it does come from both speakers. But, 
real stereo it's not. If you're looking for 
trumpets from the right and drums from 
the left, forget it. 

What you will get is a separation of the 
channels, and a feeling that the sound is 
different from each speaker. It simply 
sounds great. 

The TV Sound Enhancer Stereo Simu- 
lator works by taking the standard 8 
ohm earphone or speaker output from 
your TV, transforming, enhancing and 
altering it into two high impedance 'sim- 
ulated stereo' outputs to plug into your 
stereo. It works with all stereos and all 
TVs with earphone jacks. 

In addition to enhancing, there's an 
output volume control and high filter. 

Once you've plugged into your stereo, 
you can make audio cassette recordings 
with your own cassette deck just as you 
would from any other sound source. 
The quality is great. And, it's backed by 
a standard one year limited warranty. 


THE CATCH 

Frankly we are losing our shirts on the 
TV sound Enhancer, but we're looking 
for audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and sig- 
nal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK 


SA. If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. And, DAK's come 
with a deluxe hard plastic box, index in- 
sert card and a limited 1 year warranty. 
WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 210,000 custo- 
mers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency res- 
ponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 
TRY NEW DAK MLX90 CASSETTES 
RISK FREE 
To get the Enhancer for just $7, try 10 
MLX high energy cassettes. If you aren't 
10096 satisfied, return only 9 of the 10 
cassettes and the Enhancer in its original 

box within 30 days for a refund. 

To order your 10 Gold Label DAK 
MLX 90 minute cassettes and get the 
TV Sound Enhancer for only $7 with 
your credit card, call the toll free hot 
line or send your check for only $24.90 
for the tapes, plus $7 for the Enhancer 
and $3 for postage & handling for each 
group. Order No. 9610. CA res add 6%. 

Vibrant TV sound for $7 and DAK's 
new improved MLX. Time to stock up. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If — after hours, on weekends or in CA 
CALL TOLL-FREE...1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


The Button®...new elec- 
tronic device smaller than 
a bottle cap extends bulb 
life 100 times...saves up 
to 30% on electricity. 

Just think, no need to buy bulbs, or 
climb on wobbly chairs or ladders. Now, 
a new scientific development extends 
bulb life and saves electricity, too. It's 
called The Button. 

The Button is a solid-state micro chip 
diode. It converts AC current to DC cur- 
rent and extends the life of a bulb fila- 
ment up to 100 times! 

For example, a regular bulb rated for 
750 hours would last for about 32 days if 
burned continuously. But, with The 
Button, that same bulb's life would be 
extended to 75,000 hours or 8 years! In 
typical part-time home service, you may 
never have to replace it! 


BURNING SINCE 1925 

A real life example of the advantages 
of DC lighting may be seen any day at 
Thomas Edison's Florida home. The 
original bulbs have been burning since 
1925 and are still going strong! 

USE IT ANYPLACE 

This amazing development works with 
any regular incandescent light bulb up to 
400 watts, (except 3-way bulbs) including 
small-base candelabra bulbs. 

Just stick a Button to the bottom of a 
bulb and screw into socket. The results 
are amazing. Bulbs burn cooler, and give 
a softer less glaring light. You save up 
to 30% on electricity and just think ofthe 
money saved on light bulbs! 


PROVEN IN 


COMMERCIAL USE 
The Button is absolutely ideal for 


lights that run 24 hours a day like exit 
signs and security lights. (Don't replace 
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Never change a 
light bulb again? 


them until 1990!) Major hotels, res- 
taurants and corporations are already 
using The Button and saving con- 
siderably on maintenance costs. 

The Button has no moving parts so 
there is nothing to wear out. All materials 
meet or exceed U.L. standards and each 
Button carries a 10-year warranty. 


GUARANTEED TO WORK 
If you're sold on the idea of saving 
money, order The Button now. It comes 
in packages of 12 for $29.95 (plus $2.45 
shipping and handling). If you're still a 
bit of a skeptic or don't have a dozen 
lights, order a package of 6 for only 
$15.95 (plus $1.50 shipping and 
handling). Either way, you’re covered by 
the manufacturer’s 10 year warranty plus 
Baystar’s own guarantee of satisfaction 
or your money back within 30 days. 
Specify regular or candelabra size. 
HERE’S HOW TO ORDER 
To order, simply send your check or 
money order to The Baystar Company at 
our address below. Credit card holders 
can speed their delivery by using our 
toll-free number, (Md. res, add 5% tax). 


CALL TOLL-FREE 
Monday thru Friday 
9 a.m. to 5 p.m. Eastern Time 


(800) 638-6170 
All other times call 
(800) 257-7850 
-Maryland residents call 363-4304 


Save on bulbs, electricity and labor. 
Order The Button today. It’s an idea 
that’s right on the button! 


110 PAINTERS MILL ROAD DEPT. 50C 
OWINGS MILLS, MD 21117 (301) 363-4304 
©The Baystar Company 1983 
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(2805 E. Columbia Rd., Boise, Idaho 
83706) is marketing a $485 camera, the 
MicronEye. The sensor chip has 128-by- 
256-pixel resolution, and the interface 
board and disc-based software store, 
freeze, and compare TV frames. 

€ Trying to learn BASIC on an IBM PC 
or Apple ll machine? А new $150 training 
package for these models, covering the 
disc-operating systems and three levels 
of IBM BASIC, has been introduced by 
CMA Micro Computer (55722 Sante Fe 
Trail, Yucca Valley, Calif. 92284). Another 
training course for Apple Ill computers, 
"The New Step by Step," coordinates an 


instructor's voice on cassettes with disc . 


lessons on the screen and the 50-page 
manual. It's $70 from Program Design Inc. 
(11 Idar Court, Greenwich, Conn. 06830). 

€ incoming freshmen at a number of 
colleges will be required to buy personal 
computers (see "PS/What's News"). Stu- 
dents at Clarkson College in Potsdam, 
N.Y., will pay $200 per semester for Ze- 
nith Z100 desk-top computers. The Z100, 
with both eight- and 16-bit microproces- 
sors, costs about $3,400. At the Stevens 
Institute of Technology in Hoboken, N.J., 
Incoming students must buy a $700 Atari 
800 computer. 

9 Apple Il computers received a major 
sales boost from an electronic spread- 
sheet program called VisiCalc written for 
Apples. IBM's PC, already climbing steep- 
ly in sales, may receive a similar boost 
from a new $495 combination program 
called 1-2-3- from Lotus Development 
Corp. (Cambridge, Mass.). The package, 
initially for the PC model only, features a 
simple text editor, data-base-manage- 
ment routines, an advanced VisiCalc-like 
spread sheet, and graph plotting. 


Ethernet plug-in 


Plug Etherlink, a $950 controller-trans- 
ceiver card (photo below), into IBM per- 
sonal computers, string coaxial cable, 


and you've got a local-area network that 
enables office computers to share periph- 
erals and data. 3COM Corp. (Mountain 
View, Calif.) has adopted Xerox's Ether- 
net network system ["Electronic Mail," 
PS, Sept. '80]—originally for bigger com- 
puters—to IBM's desk-top personal mod- 
el and eventually other desk-tops. 
Continued 


Now! Learn on the latest... 
NRI training includes 25" 

Heath/Zenith color TV with ... 
state-of-the-art features / y 


© 6-function infrared remote control 


e space phone lets you answer or call from your chair 
© microprocessor-controlled PLL varactor tuner 


e 82 VHF/UHE 35 cable channels 

e 24-hour programmable 
channel selection 

ө electronic time display 

© 4-speaker FM sound system 

e choice of three cabinets at 
student discount 


We've taken the finest, most advanced, most 
complete TV/Audio/Video course available and 
made it even better. Now NRI brings your training 
up to and even beyond today's technology with the 
exciting, advanced performance Heath/Zenith 
Model 2501 TV. Now you can learn how to service 
even the latest circuitry on the most expensive TV 
sets as you assemble and perform experiments on 
your Heathkit/Zenith. Only NRI combines such 


complete training with such up-to-date equipment. 


Choice of Three Specialties 

And only NRI gives you the opportunity to 
specialize in any of three areas. You get the same 
complete training covering TV, audio systems, and 
video recorders, but you select your own specialty 
for practical, hands-on training. 

You can choose to build te Heath/Zenith 
color TV; specialize in audio systems and build 
your own AM/FM stereo system; or take your bench 


Choice of specialty training on TV, stereo, 
or VCR 


training with remote-controlled videocassette re- 
corder featuring NRI training on videotape. No 
matter which specialty you elect, your practical 
training also includes experiments and demonstra- 
tions with the exclusive NRI Discovery Lab" and 
your own professional digital multimeter. All 
equipment is yours to use and keep. 


Learn in Your Spare Time 

No need to quit your job or tie up your 
evenings with night school. ..no classroom com- 
petition or rigid schedules. NRI trains you in your 
own home at your convenience. You're a class 
of one with complete course materials, practical 
training on the latest equipment, and the backing 
of a full staff of professional electronics educators. 
NRI brings it all to you. 

The Professional’s Choice 

A million and a half students have already 
chosen the NRI way. And over half the practicing 
TV service technicians in the U.S. have advanced 
their careers with convenient home training. 
Among them, it's NRI 3 to 1 over any other school 
(summary of national survey on request). 
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Free Catalog... 
No Salesman Will Call 

Get all the facts on complete, convenient 
NRI training. See all the equipment, look over 
complete lesson plans, check out our convenient 
time payment plans. And see the many other 
opportunities in fields like Microcomputers, Elec- 
tronic Design, Communications Electronics, and 
more. Send postage-paid card and see what ad- 
vanced training is all about. If card has been 
removed, please write to us. 


Practical training on a real state-of-the-art 
тенант spem 


NRI Schools 
McGraw-Hill Continuing 
Education Center 

| 3939 Wisconsin Ave. 
Washington, D.C. 20016 
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We'll give you tomorrow. 


Antache™ Biofeedback Headset lets 


! plaints. Takes one 9 volt battery. 
you literally listen to the muscles that cause 


Comes with simple instructions, one 
most tension headaches (head, neck, year warranty and our 30 day, full refund 
shoulders). privilege. 

Muscular tension is converted into an Call now and experience science's 
audio tone. The higher the tone, natural method of head- 
the greater your tension. You'll ache control. 
quickly learn to lower the tone— | 
un-tensing muscles that cause THE ORDER 
headaches. You get TOLL FREE. 


immediate, natural 


relief, And long last- For quickest deliv- 
ing prevention with ery, credit card 
no drug side effects. holders may call = 
Just use it 5-10 minutes our toll free hnes. Order | 
#GL853 for Antache 


a day for two weeks. Afte y 
у i Biofeed back. Or send a ~ 


that, youll need to wear it | | 

only олана i" ET WI Check for $149 plus 3.75 ( 
Researchers at Montreal _ delivery CA residents add 6% © 3 

General Hospital found | sales tax. 


Antache a reliable and | а | | 
In Alaska and Hawaii 


useful adjunct to head- ¢ } | | 

ache therapy. Also re- / | 800 22l- 3826 
duced overall tension | " \ | 

in subjects with no 


headache com- 


Dept. 8022 
San Francisco а 
) CA 94111 

© The Sharper Image 


\Star View 


Systems” 


STAR VIEW MODEL 12K 
* Complete System 


e Easy to Install 
e Reasonably Priced 
* UPS Shippable 


Weight 125 Pounds 


e More than 100 
Channels Accessible 


THE STAR VIEW 12K SYSTEM KIT CONTAINS: 
*12 Foot Antenna 
«24 Channel Receiver 
* | ecelver | 
120° Low Noise Amplifier 
e Feed Horn " $2595.00 
* Cables & Connectors 
* No Modular included 
(May be ordered separately for $79.95) 


Available through your local Craig Star View dealer * Call or write for information * 
Dealership inquiries welcome * Price subject to change without notice. 
H&R COMM UNICATIONS, 


‘Route 3, Box 103G 
Pocahontas, Arkansas 72455 


INC. Subsidiary of Craig Corp. 
Call 800-643-0102 
or 501-647-2291 
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Gifted graphics terminal 


One of the most powerful microproces- 
sors on the market, Motorola's MC68000, 
gives Graphos, a new under-$8,000 
graphics terminal, special capabilities. Up 


to 16 separate "windows" of different in- 
formation (photo above) can be displayed 


simultaneously, with scroll, pan, and 
zoom operations possible for each. “It's 
like having 16 independent alphanumer- 
ic-graphics terminals available at the 
same time," says Ray D'Onofrio, sales 
manager for Ithaca Intersystems (Ithaca, 
N.Y.). "At under $8,000, it will actually 
perform more functions than $30,000 ter- 
minals," he says. 

The terminal has 640-by-480-pixel reso- 
lution with 32,768 colors available (any 16 
can be used in each of the 16 windows). 
Programs for manipulating screen data 
are built into Graphos, simplifying the 
work of computers wired to it. 


Hi-resolution printer 


A high-resolution mode (40-by-18 matrix) 
prints high-density, correspondence- 
quality letters at 40 cps with its new 80- 


column impact printer (photo above), 
says Mannesmann Tally (Kent, Wash.). 
The data-processing mode uses a nine- 
by-seven-matrix character at 160 cps. For 
word processing, the MT160L model de- 
livers letter-quality characters, propor- 
tional spacing, margins and centering, 
plus daisy-wheel codes, says the firm. In- 
cluded are dot-addressable graphics fea- 
tures for producing bar and pie charts or 
high-resolution plotting. The printer has 
friction feed for single sheets and clip-on 
attachments for fan-fold paper. The 
MT160 has both а serial and parallel inter- 
face. Price starts at $845. 8 
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The Pulse Tach" Heart Computer was developed for use in hospitals 
and doctors' offices by a select team of physicians and engineers. 
Read what it can do for you. 


How fast does your heart beat 
when you exercise? How quickl 
does your pulse return to normal? 
Does this “recovery time" improve 
as you get into better shape? 

Well, guess no more. The Pulse 
Tach Fingertip Heart Computer 
accurately reports your pulse to 
insure maximum benefit from your 
exercise without dangerous over- 
exertion. 

Pulse Tach is actually a micro- 
computer that fits over your finger. 
It weighs one ounce and can be 
worn easily during most exercise 
pro . It measures, calculates 

displays what your pulse is 
doing. 

Its custom-made, powerful micro- 
chip circuit replaces 5600 transisi- 
tors and makes Pulse Tach the 
most advanced pulse instrument 
ever developed for consumer use. 

Reading your pulse isn’t as simple 
as it might seem. Your heart beat 
constantly changes < Федра three 
fast beats followed by two slow 
ones, one fast one, four slow ones 
and so forth. 

Pulse Tach has two ways to 
overcome the problem. First, in 
eneral or light exercise use, it 

averages" your pulse every four 
beats. But after heavy exercise (or 


if you have an irregular rhythm) 
Pulse Tach can also compute heart- 
beats over a longer span of time. In 
fact, Pulse Tach is accurate to .496. 


AUTOMATIC, ACCURATE 
HEART REPORT 


After Pulse Tach evaluates and 
processes your heartbeat, it shows 
үн pulse rate оп an extra large 

iquid GA inn Display for easy 
reading indoors or out. 

You get the clearness and consis- 
tency of digital readout without the 


effective! 


time and bother of manually taking 
a pulse. 

There's more. Press a button and 
an audio “beeper” lets you "listen" 
to your heatbeat. It's like having a 
direct line to your heart. 

ALSO A CHRONOGRAPH 

Pulse Tach is more than just a 
way to count heartbeats. It also has 
an independent quartz stop watch. 
Now you can time your exercise 
period, laps or anything else up to 
one hour. 

With Pulse Tach you know when 
you reach the heart rate at which 
exercise does the most good. The 
stop watch feature tells you pre- 
cisely how long youre at this opti- 
mum level. en combine both 
functions and compute cardiac re- 
covery time — the most important 
measure of cardiovascular fitness. 
The better your shape, the shorter 
your recovery time. 

Pulse Tach should be used by 
everyone. The fitness buff knows 
the value of pulse monitoring and a 
Pulse Tach is essential for the be- 
ginner to avoid dangerous over- 
exertion. 

Additionally, Pulse Tach will 
show you how your heart is affected 
by coffee, a cigarette or a stressful 
day at the office. 

It makes a great gift for a wife in 
aerobics or your tennis partner. In 
fact, anyone who exercises will 
appreciate this little heart computer. 


THE PRICE MAY BE THE 
BIGGEST NEWS 


Original cost of the Pulse Tach 
was quite high because quantities 
were limited to professional use. 
But just as pocket calculators and 
computers have dropped in price 
when made available to consumers, 
so, too, it is with Pulse Tach. 

The Pulse Tach Fingertip Heart 
Computer is only $49.95 yet its 
solid-state micro-chip components 
give better accuracy and more fea- 
tures than bulky, old-fashioned pulse 
meters costing $100-$200. 


TRY IT FOR 30 DAYS 


Prove to yourself that the Pulse 
Tach Heart Computer is the small- 
est, most advanced pulse monitor 


exercise 


Pulse Tach Fingertip Heart Computer is 
just two inches long, weighs about an 
ounce yet it represents a major advance 
in personal electronics. 


on the market today. Try it for 30 
days. If you're not satisfied for any 
reason, simply return it for a com- 
plete refund — including return 
postage. You're protected by a 90- 
птрлер а warranty as well 
as Baystar's reputation for satisfied 
customers. 

. Your Pulse Tach will come com- 
plete with long-life watch batteries 
and a necklace-size lanyard to keep 
Pulse Tach handy when its not on 
TUE finger. You'll also receive help- 

instructions including informa- 
tion on your “target zone," cardiac 
recovery time and other exercise 
HERE'S HOW TO ORDER 

To order, simply send your check 
for $49.95 plus 52 45 shi ing and 
handling to The Baystar Company 
at our address below. Credit card 
holders can speed their delivery by 
using our toll-free number. 

Your heart is thumpin . Is ita 
danger signal or not! Find out. 
Order a Pulse Tach Heart Com- 
puter today! 


CALL TOLL FREE 


Monday thru Friday 9 a.m. to 5 p.m. 
Eastern Time 


800-638-6170 
АП other times call 800-257-7850 
Maryland residents call 363-4304 


110 PAINTERS MILL ROAD DEPT. 39T 
OWINGS MILLS, MD 21117 (301) 363-4304 
"The Baystar Company 1983 


Train at home in spare time! Мо previous 
experience needed! Now you can learn 
it all! Computer programming... 
computer applications... computer 
4415. games..everything you ever wanted 
0); to know about computer operations. 
| | Use hundreds of programs already 

| ‚ available or write your own...budget- 
=». ing, real estate, bookkeeping, ex- 
—* penses, investments, interest, taxes, 
МИЫ shopping lists, vacation planning, ad- 
dresses, phone numbers...even for- 
eign languages and graphics. Ex- 
perts explain everything in easy-to- 
understand language with step-by- 
step directions, Timex computer in- 
cluded with your training... plugs in- 
to any TV. Send for free facts! эз 
dics COMPUTER TRAINING, Dept. Pema 
= | Scranton, Pennsylvania 18515 j 

| Rush free facts how | can learn computer applications, | 
programming and operation at home in spare time. | 


LEAR 


TExAS 
INSTRUMENTS 
FRANKLIN * Л. ATARI ° TRS-80 


MICRO MANAGEMENT 
okparta SYSTEMS, INC. epson 


PARCEL DIVISION DEPT. МО. 14 
| 2803 Thomasville Rd. East * Coiro, Georgia 31728 
Name e Age ! | Е 912-377-7120 
re : | 
| city/state/Zip 


MUST LIQUIDATE 
AT A BIG PRICE REDUCTION! 
1/3 HP. Table Top Model 


3-Speed BAND SAW 


PUBLIC NOTICE! 


Finder's Fee Paid For 
Liquidation Inventories! 

We are authorized liquidators of consumer 
products that must be quickly sold atdras- | 
tic price reductions for reasons such as: 
Overproduction. Last year's modals. Eco- 
nomic recession. Plant closings. Order can- 
cellations. Out-of-season products. Bank- | 
ruptcy and other financial problems. 
If you know of any company with surplus 
inventories that must be quickly liquidated | 
for cash, phone us Toll-Free: 1-800-328- | 
0609. Only products іп perfect operating 


a finders fee based on а percentage 


total value of the sales contract. (Officers 
and sales reps of mfgr. ineligible for fee.) 


© J ideal for cutting 
~ curves and con- 

tours, straight 

or angle cuts! 


Overall Size (including table}: 
2B'A4"W x 15%"D x 24'4"H 


INTERIOR VIEW 


Includes circle cutting at- 
tachment. hex wrenches, 
adjustable fence, sanding 


support bracket. 


Switches easily from blade speeds of 394, 2460 Compa re At 


or 3940 feet-per-minute for wood, plastic and § 3 49 О О 


non-ferrous soft metals. 
OUT THEY GO AT ONLY: 


© Capacitor-start 1/3-hp. induc- & Three-step pulley for quick and 
tion motor. 110V, 1720 rpm. easy change of speeds. 

6 Blade tension is automatically 6 15%." sq. aluminum work table. 
controlled by adjustable dual ® Table tilting gauge is calibrated 
springs. 0? to 45? in 1? increments. 

© Fast blade guide adjustment їо © Sanding belt lets you put finish- 
reduce vibration. ing touches on intricate pieces. 

© Upper and lower roller guide €911'5" long adjustable fence. 
adjustments for proper align- ^ 6 Sturdy non-metal housing. 
ment of blade. е Heavy-gauge steel base. 

e Two sets of bakelite guides for 
proper positioning of blade, left and right. 


© Sealed bearings i mai С. О! М.В. Co. / Liquidators 
poration, ie ai aaia اا‎ | = —€— Boulevard, Minneapolis, MN 55426 


to cha nge after 60 days. 


Price sub 
Offer void outside orginal 48 states. 


Dept. В-917-1007 


~m ل‎ Speed Вапа Saw(s) at $198.00 each. | will pay 
"o L) spin Add 2- 3 weeks more if paid by check. Sorry, no C. O.D.'s.) 

O My check or money order is enclosed. (Minnesota residents 

phone, 24 hours a day, 7 days a week. | Charge my: OVISA O MasterCard® О Ат. Exp. О Diners Club 
Toll-Free: 1- 800-328-0609 Account No. Exp, 


| shipping ch н to driver upon delivery. (Allow 4-5 weeks for de- 
Credit card customers can order by add 5% state sales tax.) 
PLEASE PRINT CLEARLY 


If busy signal or if no answer, call 


. Toll-Free: 1-800-328-5727 Name а 
= In Minnesota, call: 1-800-742-5685 


C.O.M.B. Co. 


| A Le E 

City —Á—— ÁÁX—————M——— J V——À—— 
| ————————— à. — —— Ó ÀÀ—ÓÀ—À— 
| Phone 


co AN a o Е 
с Route Customer: If truck carriers do not normally deliver to your 

home, include a note with this order stating town address of nearest 
| store, friend or truck terminal where we can ship. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
6850 WAYZATA BLVD. @ MINNEAPOLIS, MN 55426 


I1 Shs T IT IT! 


€ OMPUTERS ES 
Buy By Direct Mail 

1-800-841-0860 

Call for your Discount Prices 

BB suıru-canana SMITH-CORONA а 


belt with screw-on sanding | 


Word processor 
has /O-character lines 
with Apple |! computers 


Apple II computers, fresh from the 
factory, aren't very good for word pro- 
cessing. That's because the lines on a 
TV screen are only 40 characters 
long—untypical of most written mate- 
rial. One solution: Buy a separate 
character-generator board for the Ap- 
ple, such as Videoterm from Videx 
(Corvallis, Ore.), now about $250 at 
discount. It will put sharp, well- 
formed letters (bottom photo)—24 
lines of 80 characters—from a sepa- 
rate cable on your screen. You'll prob- 
ably also want a word-processing pro- 
gram, which can cost $125 and up. 

But how about a $130 word-proces- 
sor program that can put 70-character 
lines on your video display without 
extra hardware? ScreenWriter II from 
On-Line Systems (36575 Mudge 
Ranch Rd., Coarsegold, Calif. 93614) 
is one of the newer packages intro- 
duced with this capability. Screen- 
Writer II achieves this hardware in- 
dependence by using the Apple II's 
high-resolution graphics capability. A 
BASIC program creates characters as 
graphics elements. 

I found that the shape of the letters 
and their small size and fuzziness (top 
photo) made readability poor, though. 
Your eyes suffer with even moderate 
70-character-line use. But Screen- 
Writer II has a 40-character mode 
with normally formed Apple II char- 
acters. And the 187-page manual is 
packed with almost as many word- 
processing features as the $250 word- 
processing software Гуе been using 
for a year. 

There are even a few new extras. 
ScreenWriter II has a printer spooling 
feature with some interface cards: 
You continue typing as separate ma- 
terial is printed. An experimental op- 
tion, using the Apple game paddles to 
position the cursor for editing, didn't 
work well for me.—John Free 


Clear Your Home of Mice, Rats, 


Roaches and Other Pests. — - and 


It happens every year. Cold weath- 
er drives flying, creeping, crawling 
pests into your home. What do you 
do? Fight an endless battle using 
dangerous traps, poisons or sprays? 
Or shell out good money for high- 
priced exterminators? Well — here's 
an ingenious space-age "Pied Piper" 
that will eliminate common house- 
hold pests — and keep them out! 

PESTS GET THE MESSAGE 

LOUD AND CLEAR! 

PEST-PRUFE is a home-size 
version of an electronic pest control 
device that's used by professional 
exterminators. Its heart is a special 
quartz crystal speaker that sends out 
ultrasonic waves on varying fre- 
quencies (so the pests can't develop an 
immunity to it). You can't hear it. 
Neither can your pets. But mice, rats, 
roaches, and other pests can. 

Those pests can't stand PEST- 
PRUFE's ultrasonic waves. It causes 
them extreme discomfort and pain. In 
fact, the ultrasonic output bothers 
them so much, they'l leave rather 
than endure it. What’s more, they stay 
away as long as PEST-PRUFE is on 
the job. 

JUST PLUG IT IN. AND CLEAR 
UP TO 2500 CUBIC FEET 

You can use PEST-PRUFE any- 
where there's a 110-Volt socket to 
plug it into. That's all you do —and 
those pests will disappear day by day, 


PEST-PRUFE drives away: 
Mice Rats 

Roaches Carpenter Ants 
Silver Fish 


Crickets 
Water Bugs Locusts 


| Fleas ..and many other pests | 


week by week. PEST-PRUFE uses 
only 5 watts — 1/10th the energy of 
an ordinary 50-watt bulb. And its 
solid state design means there's no 
maintenance. 
IT WON'T HARM CHILDREN, 
PETS, OR THE ECOLOGY 
Best of all, there's no danger. A 


Keep Them Out! 


PEST-PRUFE™ is a home-size version 
of the commercial pest control device 
thats safe for people, pets and the 
ecology. Try it in your home for 30 days. 


leading university tested it and found 
it absolutely safe for humans — even 
children — and pets. And it's harm- 
less to the ecology. There's no mess — 
no traps to empty and reset, no dead 
vermin to dispose of. (They leave 
under their own power!) And PEST- 
PRUFE's ultrasonic waves will 
positively not have any effect on 
burglar alarm systems, fire or smoke 
detectors, garage doors, TV reception 
or any other electronic devices. 

PEST-PRUFE is ideal pest pro- 
tection. It will keep pests from 
inhabiting and nesting in vacation 
homes, campers, and boats both 
during the summer and off-season. 
Use it to control pests where food is 
kept or stored. Hard-to-seal areas, 
such as garages, toolsheds and farm 
outbuildings benefit most from 
PEST-PRUFE's ultrasonic protec- 
tion. 


THE PRICE MAKES IT 
PRACTICAL 

Until recently, prices of ultra-sonic 
units were high — close to $200 in 
some cases. Only professional pest 
control companies used them and 
demand was low. But now the secret is 
out. Availability of lower cost 
components, particularly quartz 
crystal speakers, resulted in lower 
priced units. Now clean, electronic 
pest control is practical for everyone. 
PEST-PRUFE costs just $39.95 (plus 
$2.85 shipping and handling) but is as 
effective as units costing four to five 
times the price! 


GET READY FOR THE 
WINTER PEST INVASION. 
TRY PEST-PRUFE FOR 
30 DAYS AT NO RISK 

Now's the time to order. Pretty 
soon the creepers and crawlers will be 
finding their way into your home to 
escape the cold weather. When they 
do — be ready for them.. with 
PEST-PRUFE. 

Try PEST-PRUFE at home for 30 


Sale! 


39 


PEST-PRUFE" is small and unobtru- 
sive — rugged, hi-impact case has black 
finish with brushed silver face. Measures 


only 34” x 4" x 3W". 
pound. 


Weighs about a 


days. If you're not satisfied that its 
mess-free, danger-free protection isn't 
worth many times its modest price, 
your money, (including postage) will 
be cheerfully refunded. You are fully 
protected by a one-year manu- 
facturers warranty, as well as by 
Shelburne's 26-year reputation for 
satisfied customers. 
HERE'S HOW TO ORDER 

To order, simply send your check 
for $39.95 plus $2.85 shipping and 
handling to the Shelburne Company 
at our address below. Credit card 
holders can speed their delivery by 
using our toll-free number. 
(Md. residents add 5% tax.) 


CALL TOLL-FREE 
Byres thru Friday 
9 a.m. to 5 p.m. Eastern Time 
(800) 638-6170 
All other times call 
(800) 257-7850 
Maryland residents call 363-4304 


Rid your home of rodents and 
insects without using dangerous traps 
or inhaling even one breath of 
poisonous spray. Order a PEST- 
PRUFE today at no obligation. 


110 Painters Mill Road Dept. E98 
Owings Mills, MD 21117 
(301) 363-4304 


©The Shelburne Company 1983 


HOW TO FIND 


GOLD NUGGETS 
Lance 


Finding gold nuggets or coins is now 
made easy with a new patented gold finding 
detector. Before with other detectors it 
was virtually impossible because of inter- 
ference from black sand. This new detector 
is unaffected by black sand and can detect 
pinhead size gold nuggets at great range. 
Its maximum range is 17 feet. It is very 
lightweight and has perfect balance. One 
of our customers who had tried five other 
makes and couldn't find a single nugget 
now reports finding up to six nuggets in 
one hour with his Gardiner detector. 
Recently a 400 ounce gold nugget was 
found with a detector. Free catalog. 


GARDINER ELECTRONICS 


Dept 45 * 4729 N. 7th Ave. © Phoenix, AZ 85013 


previous experience necessary... 
Train at home in spare time for excit- 
ing opportunities in fast-growing 
space-age industries... Automation, 
| Aerospace, Cable-TV, Electronic 
Circuitry, Computers, and much 
more. No need to quit your job. 
Instructors are as close as your tele-| 
phone... we pay the bill. Send for 
ree facts, color brochure. No sales- 
man will call. CDS Electronics Center, 
Dept. РОй13. Scranton, PA 18515. wera 


^ Telephone Listening Device 
| Record telephone conversations in your 


or home. Connects between any 


2320 Ave'U'- Brooklyn, New York 11229-0095 
00 00000000000000006000 
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Garage-door 
security system 


Push a button—the garage door opens. 
Push it again and the door closes 
tight. It's simple—and expected from 
any automatic garage-door opener. 
But for the unexpected, there's this 
Stanley Stan-Guard system: It’s an 
automatic door opener, but it's also a 
burglar alarm, fire detector, and car- 
bon monoxide warning device. Апа 
it's designed for do-it-yourself instal- 
lation. 

The Stan-Guard comes in three ma- 
jor parts: the motorized head and 
track assembly, an in-house monitor 
to remotely show you the status of the 
system, and, of course, a remote-con- 
trol push-button unit for the car. 

Installation is easy—especially since 
you're guided through each step by a 
heavily illustrated, 30-page manual. 
The power track comes as three metal 
tubes you merely insert end-to-end 
and tap with a hammer to secure. One 
end attaches to the door bulkhead, and 
the other slides onto the motor-drive 
unit. A chain drive (actually it's half 
chain and half steel cable) is then add- 
ed to link the motor shaft to the door 
slide. | 

The Stan-Guard comes with sup- 
ports to attach the motor to every- 
thing from a beam to a finished ceil- 
ing. But unlike other systems I've 
installed, the motor is surprisingly 
lightweight. It's easy to hold the drive 


in one hand while marking positions 
with the other—it doesn't have to be a 
two-person job. 

Also, the wiring has been made 
simpler since the receiver and carbon 
monoxide monitor are built into the 
motor head. Rear screw terminals al- 
low you to easily connect a manual 
wall button, a heat sensor, and bur- 
glar alarm detectors (all supplied). 

The alarm system is controlled by a 
second button on the remote control. 
(The first, of course, opens and closes 
the door.) When the alarm is set, the 
motor is electrically locked. (I don't 
like that part much. In a fire, for 
example, that locked door could be 
your only quick way out.) 

When the alarm 1з set off, an elec- 
tronic warble is triggered in the motor 
drive. It's designed to be loud to get 
your attention ... believe me, it does. 
At the same time, the in-house moni- 
tor sounds off and display lights show 
you the problem. The monitor also 
shows the alarm status and whether 
or not the door is open. All signals are 
received from the motor drive over the 
house AC wiring— you just plug it in 
and it works. The signals are coded so 
they won't interfere with a neighbor's. 

The Stan-Guard is $325 and is made 
by Stanley, 31623 Stephenson High- 
way, Madison Heights, Mich. 48071. 
—W. J. Hawkins 


The Paloma Constant-Flo Water Heater 


is the first of its type to be design certified by 
the American Gas Association (A.G.A. ). 


Tank System: 


e Wastes precious, costly 
fuel keeping the tankful 
constantly heated. 

e Produces higher fuel bills. 


e/NSTANTANEOUS: 


Heats water when you need it. e Erratic water temperature 
in prolonged use ... hot 
eTANKLESS: eter ыра 15 Van 
Hot water on water turning to cold 
der nal d . water. 
" e One or two hour wait for 
eCONTINUOUS.- another tankful of hot 
Hot water never runs out. water. 
ж СОМРАСТ: - Draft hood TANK TYPE 
Like a suitcase “ees exchanger ' 
сол. Temperature limiting device "di 


-— Capacity transfer 

— Main burner 
-Piezo-electric igniter 
- Gas intake valve 
Flexible tube 


AIR 


Tank filled with hot water 
loses heat all day. 


SUPER SAVING 
“We have five eren in our family, and we are AGAINST HIGH 
able to all take a shower in the morning without ENERGY COSTS 


having to worry about running out of hot water. ..... 


| can assure you that they are very economical to NO TA NK ME, A NS NO 


operate, and with this we are very pleased.” 


— R. Stechschulte/Michigan STANDBY HEAT LOSS. MODEL 


PH-12A-D | 


Following is the list of Paloma's main distributors. For more information, mail coupon or call to: 


Area Name Address and Tel No. 
AZ LOW ENERGY SYSTEMS (602) 634-3512 WA JOHN CONDON CO., INC. (206) 632-5600 
P.O. Box 2056, Cottonwood, AZ 86326 1103 N. 36th St., Seattle, WA 98103 
CA TEECO PRODUCTS, INC. (816) 972-9853 
3250 Orange Grove Ave., North Highland, CA 95660 
MA K-Y ENER-PRISES, INC. (617) 259-8420 In other areas, send coupon to: PALOMA INDUSTRIES, INC. 
Lincoln Rd., RFD 4, Lincoln, MA 01773 241 James St., Bensenville, IL. 60106 
MI TRECHA BROS. SUPPLY CO., INC. (313) 635-4580 a 
5015 Holland Dr., Swartz Creek, MI 48473 SEND FOR FREE BROCHURE peg , 
MN АСАО ENGINEERING CO., INC. (125854007 ОМА Oe Bancroft a da 
8033 24th Ave. South, Bloomington, MN 55420 : | : 
NH NORDIC STOVE SHOPPE | (603) 749-4660 : кыа 
284 Central Ave., Dover, NH 03820 i €—Á—————— É—— (oa ——H iquat": 
NY  IWATANI AND CO. (U.S.A.), INC. (212) 286-9230 — ——  ———— 
NJ 60E. 42nd St., Suite 1740, New York, NY 10165 | City/Town | 
РА PARAMOUNT SUPPLY CO. (215) 434-4400 : State ZIP 


627 Hazel St., Allentown, PA 18102 


WORDLESS WORKSHOP 


By ROY DOTY 
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$50 to R. H. Stein of Ft. Wayne, Ind., for this idea. Send yours (with 
Social Security No.) to Wordless, Popular Science, 380 Madison Ave., 
New York, М.Ү. 10017. Only purchased ideas will be acknowledged. 
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VIC20 


(List Price $299) 


SALE! 


$149" 


(when you buy 6 tape programs at sale prices) 


“ PERSONAL 
COMPUTER 


e We Love Our Customers 
Our Prices апа Service 
Prove It! 

e One Day Delivery Express 

Mail 


e Commodore 64 Program- 
mers Reference Guides 
Free With Purchase 


e Over 500 Programs To 
Choose From 


© Free Catalogs 


oM f сле Leecher ү Computer 
when y us prog 
x нон. for onh $69.00 Thess Pons 


list for $96.00 to 2.00! You oan ерои ona 


е pot МЫЛО ps 


rtil 
Round Up) € HO HOME FINA HOME FINANCE p ram 
Home one y. Income Tax, Utility Bill Saver! 
6 SMALL BUSÍNESS ram $69.00 
countant, Accounts 


Inventory, Order Tracker, 
Bidding, iG Арго). 


33K COMMODORE VIC $239 
WITH 2* TIMES MORE POWER 


For onl got the COMMODORE 
VIC-20 500 es lus WE ADO 8,000 BYTES 
OF ia а MENO AME: to ou 2% TIMES 
MORE PROG | This power 
ful full-sized extra tra featured com ic includes 
a 16K extended LEVEL Il 
icrosoft BASIC, 13, 000 Adag RAM, а total о! 


and 
Estimating and 


ye bytes пиу, раю in ах ex ча о 
ded keyboard wht h grap hic sym а on 


s, color command ere, high resolution 
raphics, 512 displayable characters, text 
dieplay is 22 lines 23 characters, sound and 
music, real time, upper lower case, full screen 
editing cursor, floating point decimal and trig 
functions, strin ares: scrolling, multi state- 
ment lines, file management, PEEK ANN 
POKE. Assembly machine language 
available. We have easy to use seil M und 
books and rams. Accepts TAPE-DISK AN 
PLUG IN СА RIDGES, connects to any TV, 
includes AD adaptor, R.F. modulator, switch 
box, self teaching instruction book, comes in а 
beautiful console case. 


41K COMMODORE VIC $279 
WITH FOUR S MORE POWER 


For only $279.00 et the 41K COM- 
MODORE VIC with 10% ПОВЕ PROGRAMM. 
ING POWER THAN VIC-20! We add 16,000 
bytes user memory to the VIC-20. You et a 
total of 41,000 bytes memory (20,000 bytes 
ROM, 21, 000 bytes RAM and extended LEVEL 
Il BASIC) plus al the extra features listed! 


49K COMMODORE VIC $319 
WITH SIX TIMES MORE POWER 


For only $319.00 et the SUPER 
POWERED 49K COM ODO E VIC with 600% 
MORE PROGRAMMING POWER than VIC-20! 
We add 24,000 bytes user memory to the 
VIC-20. You get a total of 49,000 bytes memory 
(20,000 bytes ROM, 29,000 bytes RAM and ex- 
tended LEVEL Il BASIC) plus all the extra 
features listed! 


GET $150 FREE SOFTWARE 


WHEN YOU BUY A 


COMMODORE 64 COMPUTER! 


TRACTOR-FRICTION PRINTER $399 


This all new COM-STAR deluxe line printer, 
prints Bu" M Я 11" letter eii п full size, aeri bag 
sheet, roll or fan fold computer 

etc. 40, 68, BO, 132 columns. рест doi dol matrix, 
bi-directional, 80 CPS. Includes special cable 
that plugs direct into the VIC-20 nn port = 
no other Interface is List 


3500. Sale $306 


SUPER 10” COM-STAR PRINTER $499 


Has all the features of the COM-STAR 
shown above, PLUS! 10* carriage, 100 C 
addressable bit i ð & ics, 2.3 buffer, 18 
character sets, 40, , 98, 132 columns, 
prints true descender, super and subscript, 
underlining. includes special cable to plug in- 
to the VIC-20 printer port. List $699. Sale $499. 


inter 
, Dot 


60K MEMORY EXPANDER $89 


Allows memory, expansion to 60K total (20K 
ROM and 40K RAM). Has six slots to add six 
cartridges — you can switch select any com- 
bination of memory or programs. Stop and 
start any program with reset button, you don't 
have to remove- cartridges or turn off com- 
puter. This expander is a must to get the most 
Out of your VIC-20 Computer! 


PLAY ATARI GAMES ON VIC-20 $79. 


WOW !! Plug in our new "GAME LOADER" 
and you can play all ATARI video game car- 
tridges, Activision, Imagic M- Pes on your 
VIC-20 computer. List $99. Sale $79 


LOW COST PLUG IN EXPANSION 


Accessories plug in direct to this computer, 
extra RAM mamo, data C ee telephone 
modem $99.00, deluxe column printer 
$399.00, 170K disk drive $349 00 all plug in 
direct! You do not have to buy an expensive 
expansion interface! ! 


WE HAVE THE LOWEST PRICES 


We sell direct to customers and you save the 
profit margin normaily made by computer 
stores, department stores and distributors, we 
are willing to take a smaller margin to develo 
volume. WE LOVE OUR CUSTOMERS — OU 
PRICES PROVE IT! 


PROTECTO 
ENTERP RIZES Factory-orecT) 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


IMMEDIATE REPLACEMENT WARRANTY 


if К ды computer fails because of warranty 
t within 90 days from date of purchase, 
| simply send your computer to us via 
nited | Service prepaid. We will "іг 
e" send you a replacement computer 
at no charge via United Parcel Service prepaid. 
This warranty rd to all products we sell 
because WE LOVE OUR CUSTOMERS!! 


15 DAY FREE TRIAL 
ф==шилатишштишшиишии шии иаа ини и иии MM 


DON'T MISS THIS SALE -ORDER NOW 


Г] VIC-20 for only $149. plus 

$69. for 6 pack of programs 
Specify pack wanted 
33K-VIC for only $239. 


41K-VIC for only $279. 


49K-VIC for only $319. 
Tractor Friction Printer $399. 
Super 10 Printer $499. 

60K Memory Expander $89. 
Game Loader—Atari $79. 


We ship C.O.D. 
Master Card. 


ame 


gg ogo ug 


and honor Visa and 


N 
Address 
City 


State ZipCode... ——— 
О VISA О MASTERCARD О C.O.D. 


Credit Card Мо. _ 
E 


xpiration Date 
. Add $10.00 for shipping, handling and In- 
surance. Illinois resi ents please add 
* 6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO ЕХ. 
PORT TO OTHER COUNTRIES. 
¢ Enclose Cashiers Check, Money Order 
è or Personal Check. Allow 14 days for 
* delivery, 2 to 7 days for phone orders, 
• 1day express mail! 
* Canada orders must be in 'U.S. dollars. 


Mesi ааа аа каешы ашаа MUN 
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We Have Commodore 64 Computers In Stock 


TT O ES QUT EU P t nk RR ra SESS 


WATER 


WATER 


Farmers, Ranchers, 
Real Estate, Homeowners. 
Drill your own water well; 


WATER 


250 ft. in depth. 
Introducing the new 
larger, heavy duty, 
portable drilling rig. 
'Before you buy theirs 
call us (You won't believe 
the difference!!!). 


You can even start your 
own drilling business!!! 


9 Different Drill Models 
Available. 


CALL TOLL FREE 
1-800-372-9317 
TEXAS RESIDENTS 

915-751-6458 


P.C. Int. Marketing Inc. 
Р.О. Box 24208 
El Paso, Texas 79914 
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SHOP TALK 


By AL LEES 


Last chance for Lucky Seven: March 1 is the deadline 


For the seventh year in a row, POPULAR Sci- 
ENCE (in cooperation with the American 
Plywood Assn.) is seeking fresh, well- 
designed projects that take advantage of 


@ PRIZES: A $1,000 check will go to the top 
entrant in each of three major categories. There 
will be a secondary award of $250 in each cate- 
gory (total cash prizes: $3,750). An Honorable 
Mention winner in each category will receive a 
selection of how-to books from PoPuLAR Science 
Book Division—so you have nine chances to win 
and have your project published. 


© HOW TO QUALIFY: Your project must be 
constructed from a stated amount of APA 
grade-trademarked plywood appropriate for the 
intended use: from to %4 in. (thicker if required 
for structural strength); exterior type for out- 
door or bathroom projects, interior type for 
indoor ones. Projects should be carefully 
designed for efficient layout of the plywood 
sheet or sheets you select; parts should be 
scaled, arranged, and nested to minimize waste. 
You may enter your project in any of our three 
categories, specifying which thickness you 
chose for your half (4 by 4 ft.) or full (4 by 8 ft.) 
sheets. Should you choose to enter the multiple 
sheet category, you have the option of using 
two or more different thicknesses if structurally 
justified. 

In all categories, aim for minimum waste and 
minimum use of additional materials; non-ply- 
wood purchases must not exceed $100, and ply- 
wood should remain the dominant material. 
We're seeking functional, structurally sound 
design, but decorative or ingenious projects will 
also qualify if they represent an efficient use of 
the sheet or sheets you specify and if they can be 
built with home-workshop tools. 


@ HOW TO ENTER: Fill out our entry coupon, 
or list all information the coupon calls for on a sep- 
arate sheet of paper—including a rough sketch 
of the APA-grade trademark(s) stamped on the 
back face or edge of the plywood you chose. 
Mail this with at least one clear photograph 


r----- ENTRY COUPON (Clip and attach to your plans sketch) ax um = mm um 


| Copy the plywood- 
| grace stamp here j 


— ШЫНЫ د‎ — ro ы 


г 


| 

| 

| 

| What thickness(es) plywood? [Û] у" О Зв" О №" 0% 0 За" 
If other, check here C] and specify. 

| 


My signature certifies that this project is of my own design. 


т 
i Mail entry to: To qualify, entry i 
g POPULAR SCIENCE CONTEST wate е 
g Вох 11700, Tacoma, Wash. 98411 i 
: YOUR NAME (print or type) — 

Daytime 
§ ADDRESS Phone No. D 
- CITY STATE — — — Р 4 
рг П Description 
f of project à 
Which V2 SINGLE 112-TO-6 

Ё category? [ ] sheet SHEET SHEETS ij 
| il 
| i 
E] i 
| | 
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the practicality and economy of softwood 
plywood. As we announced last Novem- 
ber, your entry must be in Tacoma by 
March 1. Here's how to qualify: 


(black-and-white or color print is preferred, 
though color transparency is acceptable) plus a 
dimensioned diagram of how the project parts 
were laid out on the sheet or sheets. A crude 
pencil sketch will suffice if it's thoroughly and 
accurately labeled with critical dimensions. 
Please don't submit scale models, full-size cut- 
ting patterns, or plans sheets larger than 18 by 
24 in. We also need a list of all materials used, 
grade and thickness of plywood, plus any lum- 
ber, hardware, and finishing materials (paint, 
stain, plastic laminate). Also jot down for us spe 
cial construction tips you'd like to pass on to 
anyone attempting to duplicate your project. If 
no publishable photo exists, PoPuLAR Science and 
APA reserve the right to arrange photography at 
your convenience (and our expense). 

Entries must be delivered to the Tacoma Post 
Office Box by March 1, 1983; upon delivery, 
publication rights belong exclusively to APA 
and POPULAR Science unless neither exercises this 
option within six months. Your project cannot 
have been previously published elsewhere. 

Print the category you're entering (% SHEET, 
SINGLE SHEET, 112 TO SIX SHEETS) in the low- 
er left corner of your envelope (one entry per enve- 
lope, please). No entries can be acknowledged, 
and none will be returned unless accompanied 
by a written request and a self-addressed enve- 
lope with sufficient postage (no checks or mon- 
ey orders). 


@ JUDGING (by PS Reader Activities Editor Al 
Lees and representatives of APA) will be for the 
most efficient and appropriate use of the sheet 
or sheets you chose. PS may publish dimen- 
sioned plans of those prize-winning projects we 
feel our readers might want to make. Plans for 
all nine winning projects will be available from 
APA after Sept. 1, 1983. Prize winners will be 
notified by April 15; Winning entries will be 
shown in our August issue. 


Insulating an entry door 


Reader R. E. Heidebrink writes me from 
Cincinnati: 

"Each year | try to tighten up my house 
to conserve more energy. I've now done 
most of the things PS has recommended— 
beefing up attic insulation, renewing 
weatherstrip, sealing storm windows— 
but my 20-year-old home still has some 
heat leaks. 

"| realized that my front door had been 
cold to the touch all winter, so on a rela- 
tively mild day | tapped the pins out of the 
hinge barrels and propped the door up on 


its latch edge. | drilled several 34-inch ° 


holes through the hinge edge and probed 
inside the panel with stiff wire. As | sus- 
pected, it was a hollow-core door. So | put 
a funnel into the edge holes, one by one, 
and poured granular insulation into each 
cavity, making sure each was full by tap- 
ping the faces to settle the fill. | then 
plugged the holes by gluing in pieces of 
¥%-inch dowel before | rehung the door. 
The core fill has increased the door's R- 
factor by 3.6, and the inside face stays at 
room temperature, even on our coldest 
nights." 


Twist-proof knobs 


Wooden drawer knobs are usually at- 
tached with a screw or bolt through the 
center. In time, they work loose enough to 
turn free. To stop this, remove the knob 
and drive two brads into the back, on each 
side of the screw hole. Cut off their heads 
with a diagonal cutter, leaving protruding 
studs. When you replace the knob and 
snug it up, the brad points will bite into the 
drawer front and keep the knob from 
twisting loose. 


Fun from the sun 


l've just leafed through a 28-page work- 
book titled "Using Solar Cells" and find it 
a clear and simple introduction to photo- 
voltaics. It includes a brief history of solar 
cells, tells how they're made and how they 
work, explains that an undamaged cell 
has a useful life of about 20 years, and 
then shows how to wire cells together to 
make panels that will run a fan, power a 
small transistor radio, recharge nicad bat- 
teries, and so on. The sketches, though 
crude, are adequate. You can order a copy 
from Mr. Sun, Airport Rd., Alexandria, 
Minn. 56308; send $3 plus $1 for first-class 
mailing. 

On the subject of photovoltaics, l'm just 
back from a trip to Epcot Center—that 
"permanent world's fair" near Florida's 
Disney World. One of its most impressive 
features is Exxon's Energy Pavilion, with 
an array of 80,000 solar cells on its roof. 
They're not for show. Inside, there's a 
huge theater where, after an introductory 
film is projected on a 360-degree screen, 
the seating sections unexpectedly split up 
into big flatcars and go tootling off, one 
after another, to tour a vast, animated 
diorama of the Mesozoic age. This unique 
people-mover is powered by those cells 
on the roof. 

l'Il have more to tell you of Epcot's won- 
ders once l've caught my breath. Gs) 


Advertisement 


January, 1983, 
Philadelphia, Pa 
—The U.S. Gov- 
ernment announced 
recently that 1982 
will be the last year 


chaser of the 24- 
coin Lincoln col- 
lection a magnifi- 
cent 9mm solid 14- 
karat gold Lincoln 
penny absolutely 


for minting the cop- "mei Muargeaa FREE. This free 


per Lincoln penny. 
And already these vanishing 
historic coins are being hoard- 
ed by wise collectors and 
investors. Thus creating а 
severe shortage, which in turn, 
will have a dramatic impact 
on future value. 

The International Mint, 
however, announced today 
that a limited number of 24- 
coin complete date sets of 
valuable 9596 copper Lincoln 
pennies are available for im- 
mediate acquisition by read- 
ers of this publication at the 
low price of just $12.95 per 
set. Ihe coins cover every 
date struck by U.S. Govern- 
ment Mints. Each coin is 
flawless in Brilliant Uncir- 
culated condition. А deluxe 
album is included at no addi- 
tional cost. 

To commemorate the last 
1982 striking of the copper 
Lincoln penny, International 
Mint will send to each pur- 


Enlarged to show detail. 


gold coin offer is 
valid only as long as Interna- 
tional Mint's limited supply 
of the 24-coin sets lasts. 

To qualify, call Lee Col- 
lins toll free at 1-800-345- 
8502, Dept. BQ-1535 (in 
Pa., call 1-800-662-5180) 
and charge your acquisition 
to any major credit card. Or 
send your name and address, 
plus $12.95 for each collec- 
tion (LIMIT:5) to Interna- 
tional Mint, Dept. BQ-1535, 
390 Pike Road, Hunting- 
don Valley, PA 19006. Please 
add $1.75 to cover insurance, 
handling and postage. If not 
completely satisfied, you may 
return your 24-coin complete 
date set within 14 days for 
prompt refund of full purchase 
price (except postage and 
handling,of course). In any 
event, the solid 14-karat gold 
commemorative Lincoln penny 
is yours to keep. An $8 value. 

©1983 International Mint, not affiliated 


with the U.S. Mint 
or any government agency 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) 
to Car Care, POPULAR Science, 380 Madison Ave. New 
York, N.Y. 10017. We'll pay $50 if we use it. If two or 


By STEVE MERCALDO 


more readers send the same tip, payment goes to the 
one with earliest postmark. Mo tips can be returned. 


Don't neglect your radiator cap 


Radiator caps need periodic inspection 
and cleaning. Begin by inspecting the 
pressure spring. If the coil spring is bro- 
ken, replace the cap. Next, check the rub- 
ber seal for cracks and swelling. Insert the 
cap into the radiator filler neck. It should 
fit in loosely. If the seal is tight in the filler 
neck, the cap must be replaced. Continue 


ROUND OFF 
ENDS 


Scraper's edge 

Plastic ice scrapers are great for quickly 
removing heavy accumulations of ice and 
frost. However, the sharp edges of the 
scraper blade can get caught on the rub- 
ber weatherstrips around windows. Dam- 
age to any of these sealing surfaces can 
cause water leaks and severe wind-noise 
problems. To avoid replacing your car's 
rubber weatherstrips, round the edges of 
the scraper as shown with a wood file. 
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VACUUM VALVE 
VALVE SEAL | 
LOWER SEAL | 


SPRING 
| 
| 
| 
| 
| 


the inspection by raising the rubber seal 
and vacuum valve with your fingers. With 
water, flush away any loose dirt or rust 
under the seal, vacuum valve, or on the 
sealing surfaces. Scrape away any stub- 
born debris that the flush does not re- 
move. Finally, have the cap pressure-test- 
ed at a service station. 


—— ES: 


Distributor lubrication 

Many distributors are equipped with a 
small felt wick that must be lubricated 
during every tuneup. Simply remove the 
rotor and apply several drops of 10- 
weight oil to the wick. The wick supplies 
proper lubrication between the distribu- 
tor shaft and centrifugal (mechanical) ad- 
vance assembly. Failing to oil the wick 
can result in a frozen mechanism and im- 
proper ignition advance. 


WIPER BLADE 


Watch those wiper tangs | 


When installing wiper refills, it's easy to 
miss one of the securing tangs, which are 
part of the metal wiper assembly. To 
avoid that, always remove the wiper as- 
sembly from the arm when installing a re- 
fill. After the refill is in place, make sure 
each tang has been secured around it. 
This could prevent a windshield scratch. 
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Short-circuit prevention 


A 12-volt test lamp is a handy tool for 
trouble-shooting a faulty bulb socket. To 
prevent the test-lamp shaft from acciden- 
tally short-circuiting by touching the sock- 
et housing, simply wrap a piece of electri- 
cal tape around the shaft. Remember to 
leave a small section of the tip exposed. 
Now if the test-lamp shaft should come in 
contact with the housing, it won't short 
the circuit and blow the fuse. 


Save $10,000 or more on your 
new home. Be your own builder. 


No experience needed. Learn at home as NRI shows you how 
in professional Building Construction course. 


You can save from 10% 
to 5096 of the cost of your new 
home by building it yourself. 
And NRI can show you how. 
NRI's new professional course 
in Building Construction 
teaches you what you need to 
know to be a building contrac- P 
tor. And you learn at home in 
your spare time. Whether you 
want to build your own home, 
get a better job, or start your 
own contracting business, NRI $ 
can get you started right. 

From Site Selection 
to Landscaping 

By being your own con- 
tractor, you save at least 1096 of 
the cost of the typical home 
right up front. Then, depending on 
how much of the job you do yourself, 
you can save up to 5096. NRI takes you 
through the job from start to finish in 70 
lessons full of photos and diagrams to 
make learning easy. You begin by learn- 
ing how to pick the best site, learn to 
read blueprints, estimate costs, follow 
the job through right to the planting 
of shrubbery and trees. 

Learn Professional Secrets 

Nothing's left out. You learn the 
trade practices and secrets of the pros. 
Masonry, carpentry, roofing, painting, 
even plumbing, heating and electrical 
work. You learn what good work looks 
like, tip-offs to bad or sloppy work. How 
to supervise jobs... when to bring in 
specialists. ..trade and financial prac- 
tices... how to keep your job moving 
on schedule. 


Training Built Around 
Energy-Efficient Home 
You learn better because NRI 
training is practical training. You get 
over 100 action projects from scale- 
model construction to building actual 
framing sections. Lessons and projects 
are coordinated with a contemporary 
energy-efficient home designed espe- 


cially for NRI. You keep these 
plans to build your own home 
or select from more than 50 
low-cost optional plans. 
Includes Seminar, 
$1,000 in Discounts 
At no extra charge, 
graduates may participate in 
optional owner/builder semi- 
nar, meet other builders, get 
expert advice on local build- 
ing codes and conditions. Or, 
„=~ elect individual consultation. 
BR And you get NRI builder dis- 
BE counts worth over $1,000 on 
, materials and panelized house 
packages. 
Free Catalog, 
No Salesman Will Call 
There's much, much more to the 
NRI Building Construction Course. Send 
the postage-paid card today for your free 
catalog describing all lessons, projects, 
and opportunities in the building busi- 
ness. See how you can save big money by 
building your own home or earn big 
money by building for others. If card has 
been removed, write to address below. 


Or check card for other career opportunities 


Small Engine 

Learn to service lawn mowers, garden trac- 
tors, chain saws, tillers, outboards, mopeds, motor- 
cycles and more. Includes professional tools like 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors and 
more. You learn by doing, actually work with 5 HP 
engine as part of your training. 

Air Conditioning /Refrigeration / 
Heating with Solar Technology 


Covers both residential and commercial fields, 


including lessons on solar heating, heat pumps, etc. 
Complete with professional tools, including top- 
grade vacuum pump, system analyzer, tubing and 
joint tools, leak detector, and more. 

Electrical Appliance Servicing 

NRI trains you to be a professional appliance 
repairman, even shows how to start your own full- 
or part-time business. Fix everything from toasters 


to refrigerators and microwave ovens. You even get 
professional tools and instruments like appliance 
multimeter and clamp-on ammeter. 
Auto Repair and Servicing 

"Hands-on" training covers what you need to 
know from bumper to bumper. Includes professional 
tools like inductive timing light, ignition analysis 
and tune-up instrument, vacuum test pump, and 
precision oscilloscope for diagnostic work. Approved 
by Richard Petty, America’s winningest stock car 
driver and NRI automotive consultant. 


NRI Schools 


BM McGraw-Hill Continuing 
Education Center 

| | 3939 Wisconsin Avenue 

c! BÉ Washington, D C. 20016 


е 
1 Е We'll give you tomorrow. 


PRO KEY 
MACHINE 


month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession... 


.. YOU Can Do It, Too! 


“Мо more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for my new start in life." 

Sam Walker Prichard, Alabama 


"Before enrolling 1 
checked otber courses 
and also asked for 
advice from several of 
the professional 
locksmiths in my area. 
They all said Foley- Q3 
Beliaw was taps and Һа 
the most versatile | 
Key Machine. 
"I always 
wanted to have 
my own business. 


жад: Pa 


"| opened my own business, 

time, seven months after | enrolled and 

made a profit of $329 for the first week." 
B. A. Deberry Littleton, Colorado 


spare 


and now I do, thanks to Foley-Belsaw." 
David Fairbrother—Dave's Locksmith Service 


Milwaukee, Wisconsin 53209 


Work Part Time, Full Time — Right " Home. 


a LOCKSMITH! 


Get into this booming high-profit business that’s 
Easy to learn— Easy to do— Easy on You! 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 
Make Up to $12.50 an Hour—even while learning! 
Train FAST at Home! 
You're "in business” ready to earn $5 to $12.50 an hour 
a few days after you begin Foley-Belsaw's shortcut 
training. Take advantage of today’s unprecedented op- 
portunities їп locksmithing for year-round EXTRA 
INCOME in spare time — or fulltime in a high-profit 
business of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key Machine 
given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus ex- 
pert supervision, plus business-building guidance will 
enable you to KEEP THE MONEY COMING IN! Ideal 
for retirement — good jobs, too. 
SEND FOR EXCITING FACTS—No Obligation 


Discover what's in Locksmithing for you — how Foley-Belsaw's 
master-locksmith- EARN M training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE. 


RUSH 
COUPON 


"сон | included With You 


ALARM 
end SECURITY 
SYSTEMS 
| training. Covers 
all phases of 
| Burglar, Hold-Up 
. and Fire Alarm 
servicing and in- 
stallation, This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 

ADVANCED Locksmithing! 
How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You learn-by-doing on the locks 
that we supply. You'll find it 
eee nating and highly profitable 
Work. 


Locksmith Training 
| BURGLAR 


ALL SPECIAL TOOLS AND 


| indicts еее; 


FOLEY-BELSAW INSTITUTE 


10143 Field Bldg., Kansas City, Mo. 64111 


TE COUPON TODAY 
FOR THIS FACT-FILLED ^ 


i FREE 


BOOKLET! 


Tells how you quickly Name. 

train to be your own boss | 

in a profitable Sparetime Address 

or Fulltime business of C 

your own PLUS complete ity - 
details on our 10-Day 


NO RISK Trial Offer! 


POLEY-RELSAW INSTITUTE, 
KANSAS CITY, MISSOURI 64111 


C YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call 


10143 FIELD BUILDING @ 


Automotive quiz 


[Contir nued from page 7100] 


tion-related since the engine loses 
spark, but where is the faulty part? 
What's causing the engine to stall? 


Answers 


1 « Frank has it right. A defective 
front radial tire can cause severe pull- 
ing. Radial tires are constructed with 
several belts positioned directly under ` 
the tread area. Normally these belts 
stay in place during the life of the tire, 


RADIAL TIRE 


A1 
FLEXIBLE 
BELTS 


but occasionally a belt slips to one 
side, causing a noticeable pull. Once 
this happens, the tire should be dis- 
carded. Preventive maintenance usu- 
ally stops this from happening: Keep 
tire air pressure at the recommended 
pressure, and Have the front-end 
alignment and wheel balance checked 
at least once a year. 

Lou was correct in saying that the 
front-end caster angle was not set to 
specification, but that wasn't the 
cause of the pull to one side. It's true 
that the caster angle is a directional 
control and can cause a pull if not set 
correctly, but it happens only if the 
angles are not the same. 


2. The collapsed lower radiator h se 
is the cause of the overheating. A low- 
er radiator hose must have a spring 
inside it to prevent the hose from col- 
lapsing during high engine rpm. The 
hose on this engine was missing its 
support spring. 

Continued 
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1713 ALFA ROMEO 62-78 for all "m GT & Spider models ........... $12.95 


9641 ALFA ROMEO ALFETTA 73-79 covers all models .. une. irt 
8677 AMC GREMLIN, HORNET, PACER 71-80 for all models. mum 1r 
8194 AMC 75-82 covers AMX,Concord.Eagle. Matador. Spirit.plus ......... $10.95 
099] ARROW, PLYMOUTH 76-80 covers all models ...................... 912.95 
2497 ARROW PICK-UP for all models inc D-50 ss 610.95 
9404 ASPEN, DODGE 76-79 covers all models AAAS 
7122 AUDI 100 70-77 tor all models inc 100L 012.95 
9590 AUDI 4000 79-81 covers all models sss 910.95 
0664 AUDI 5000 77.75 оле: ي‎ actin cian ҮЙ КАЛУ $12.95 
0726 AUDI FOX 73.79 covers all models ...... ..512.95 
0916 AUSTIN AMERICA 68-74 covers all models inc 1100.1300 . „512.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for all models ...............912.95 
0379 BARRACUDA & 'CUDA 65-72 all 6 & VB models .... ..510.95 
1042 BMW 2002 59-77 inc 1500, 1600, 1602, 2000 except CS. .$12.95 
9813 BMW 320i 77-81 covers all models. „912.95 
9326 BMW 75-79 inc 5281530.6301, 630CSi, 633CSi, 733i models Hn? 95 
9760 BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS .. $12.95 
0504 BRONCO, FORD 66-81 for all 2 & 4 whi drive models... $10.95 
6308 BUICK 68-76 inc Electra, Le Sabre, Riviera, Wildcat .. e 12.95 
8082 BUICK REGAL & CENTURY 74-80 for all mdis inc turbo. 912.95 
0727 CADILLAC 68.74 all models exept El Dorada... 012.95 
8678 CAMARO 67-81 covers all 6 & B cylinder models РГ 912.95 
9557 CAPRI 70-76 for ali 2000. 2600, 2800 та ...........................$12.95 
6021 CAPRI 79-82 covers all models and engines... 512.95 
0379 CHALLENGER 70-72 covers all 6 and VB тй ......................... 10.95 
8446 CHAMP & SAPPORO 77-81 covers ail nes & models . 510.95 
£331 CHARGER 67-70 for all models inc 500 & R/T c $1098 
B212 CHARGER 71-75 covers all models _...... „$10.95 
9851 CHEVROLET CAVALIER 82 all mdls + Cimarron & J2000 ....... $12.95 
0383 CHEVELLE 64-81 inc Malibu, Monte Carlo, Е! Camino pe 
0838 CHEVETTE 76-81 covers all models ........ cs $12.95 
1038 CHEVROLET 29-40 covers all 6-cyi models .. secessu $18.00 
0888 CHEVROLET 49-54 reprint of factory shop manual .......... 20.00 


1001 CHEVROLET 55-65 for all Bel Air, Biscayne, Impala mdis .......... $12.95 
0919 CHEVROLET 69-81 for Bel Air, Biscayne, Caprice, Impala .......... $12.95 
9148 CHEVROLET CITATION 80-81 also mdis plus Buick Skylark ...... $10.95 
0884 CHEVROLET MONZA 75-80 all тах plus оны ОИЕ. 2: 510.95 


8187 CHEVY lI 62-68 covers all 4, 6 & VB models . s 310.95 
0779 CHEVY LUV 72-81 covers all models .... 51298 
8154 CHEVY PICK-UP 67-82 all inc Blazer, GMC plus Suburban ...... $12.95 
1662 CHEVY VANS 67-81 covers all models plus ines аа. ILE. 
0020 CHRYSLER 72-79 factory manual . . must YORE .................. $23.95 
9588 CITROEN ID, DS 67-75 covers all D519, 20, 21 mai Fro PIENE 
8264 COLT & CHALLENGER 71-81 covers all models .. н ЗА 0.99 
8211 COMET 71-79 covers all models ............ BENNETT 
8212 CORONET, DOOGE 71-75 covers all models . н ILE 
8032 CORVAIR 60-59 cowers all models inc turbocharged —— $10.95 
0478 CORVETTE 57-65 covers all 283 А 327 models ...................... $12.95 
948] CORVETTE 66-82 covers all models & engines . cee 812.95 
1756 CRICKET, PLYMOUTH 70-73 also covers iliman Avenger . $12.95 
8188 DART & DEMON 68-76 covers all models ............. $10.95 
9592 DATSUN 200SX 80-81 . 512.95 
8065 DATSUN 1200 & B210 71- 78 covers all models . cssc. 912,91 
0783 DATSUN 210 79.82 covers all models imported . E DS 
8127 DATSUN 2407, 2607, 2807 70-78 covers all models .. 512.95 


GENERAL REPAIR MANUALS — TUNING G 


0575 CHILTON AUTO REPAIR 76-83 lor all American cars ............. $18.95 
0932 CHILTON AUTO REPAIR 72.79 for all American cars.............. $19.95 
7137 CHILTON AUTO REPAIR 64.71 for all American cars. aa $19.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars ............... $19.95 


7111 CHILTON TRUCK REPAIR 75-82 American & import makes ...$19.95 
8318 CHILTON TRUCK REPAIR 71.78 American gas & diesel mdis ..$19.95 
856] CHILTON TRUCK REPAIR MAN 61-71 for all %-2% ton mdis $19.95 


8091 CHILTON IMPORT CAR MANUAL 76-83 for ALL major makes $19.95 


0492 AUTO REPAIRS А PRICES flat rate times 74-79 US. cars ........ 795 
1165 GM CARS Diagnosis & Repair 70-83 plus light trucks... $14.95 
1146 PERFORMANCE WITH ECONOMY power from tuning & building $9.95 
7125 AUTO AIR CONDITIONING. .. service & repair all ......................... $7.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all ___. . $8.95 
1197 ALCOHOL DISTILLER'S MANUAL for gasohol & spirits .............. $12.95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner ..$11.95 
9622 HOW TO TUNE YOUR CAR good for all cars... ..... $5.95 
9571 BASIC CAR MAINTENANCE & REPAIR good one to start with . _ $4.95 
1712 BASIC AUTO REPAIR MANUAL а must for any car... $5.95 
1707 BASIC BODYWORK & PAINTING „ $5.95 


1711 BASIC CARBURETORS & FUEL SYSTEMS for all U.S. makes . $6.95 
1706 BASIC CHASSIS, SUSPENSION, BRAKES tune & service ..... $6.95 


1708 BASIC IGNITION & ELECTRICAL SYSTEMS нна 13 
0680 BASIC AUTO TROUBLESHOOTING for all cars... $65.95 
9410 TURBOCHARGERS most complete book on the subject .. Me $9.95 
1658 EMISSION DIAGNOSIS & TUNE UP 75-79 ali US. & imports . $14.95 
3759 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars... $9.95 
9976 CARBURETOR BASICS troubleshoot/rebuild all U.S. makes .... $8.95 
9411 HOLLEY carbs, all 2 & 4 bbl, tune & rebuild ...... 97.95 
9666 SOLEX CARBURETORS all | & 2 barrel downdraft models . _ $4.95 
6354 SU CARBURETORS tune & rebuild all to 1976 . 2 99.50 
9423 STROMBERG CD CARBS tune/rebuild all to 1976 . .. $9.50 
1511 WEBER CARBURETORS tune & rebuild all models to 1979 . .. $8.50 
0827 AUTOMOTIVE REFINISHING best professional paint book ....... $8.95 
8425 MINOR AUTO BODY REPAIR step by step how to _..... erin $7.95 
5104 AUTOBODY REPAIRING & REPAINTING |... the best _.......... $14.95 
1659 AUTO BODY SHEET METAL REPAIR for professionals ................ $14.95 
5106 GLASS FIBER AUTO BODY construction & repair ...................... $6.00 
1071 CREATIVE CUSTOMIZING how to do-it like a pra ....................... $6.95 
9901 CUSTOM PAINTING practical tips for professional results ........$10.95 
3726 ENGINE SWAPPING latest techniques with actual swaps .............. $8.95 
8491 PRACTICAL ENGINE SWAPPING how to do it right 5... $7.95 
6029 DIESEL GUIDE covers everything owner/buyer should know: $8.95 
0541 MODERN DIESEL CARS describes all models now sold $7.95 
7128 DIESEL, How to convert your car, van, pickup to nod ‚47.95 
8432 DIESEL ENGINES, HOW TO REPAIR..complete training course $10.95 
0657 DIESEL Fundamentals, Service, Repair covers all aspects 919.95 
2526 ENGINE REBUILDING all US. & imports. gas & diesel $14.95 


9320 AUTOMATIC TRANS SERVICE 68-79 all Ford & GM models $14.95 
1749 AUTOMATIC TRANS REPAIR 74-80 АМС, Chrysler, Ford & GM $14.95 
1223 BRAKES, STEERING SUSPENSION service ail 76-83 cars $14.95 
3780 AUTO RESTORATION GUIDE best ever published 291 pgs $15.95 
0995 CAR INTERIOR RESTORATION useful for al! cars $6.95 
0906 OLD CAR VALUE GUIDE tates! edition $9.95 


Mia how to fix it...to tune it.,.to service it. 
Bkeep it running right. The TOTAL SERVICE MAN. 
B UAL for your car will show you how to do everything 
pom a minor adjustment to a major repair. 


#тотА!. SERVICE MANUALS are digests of official - 


TOTAL SERVICE MANUALS 


DATSUN 2802X 79-81 for all тюбе... 

DATSUN 310 76-81 covers all models plus FIO . 

DATSUN 510, 610, 710 68-77 covers all models .................... 
DATSUM 810 77-80 covers all models imported ... 


DATSUN 311 sports car 1600/2000 SPL & SRL (da m = 
DATSUN PICK-UP 70-81 for all 2-whl dr models |... 
DATSUN PICK-UP 80-81 for all 4-whl dr models |... 
DODGE 68-77 for all Monaco & Polara models... 
DODGE ARIES 81.87 covers all models .......... 

DODGE OMNI 78-81 covers all models inc 0/24 .. 


DODGE PICK-UPS 65.78 covers all 4-whl dr Ko, КУТИН, 
DODGE PICK-UP 71-81 for all 2-whi drive models .. ura 
DODGE VANS 67-70 ай +, % & 1 ton mdis inc Plymouth... E | 


DUSTER 70-76 for all models ing. Scamp .............. 
ESCORT, FORD 80-81 covers all models sss 


FAIRLANE, FORD 62-70 covers all models... Cah cee 
FAIRMONT,FORD 78-81 covers all models and engines EEE 
FALCON, FORD 6 64-70 covers all G-cyl models eee 
FIAT 124 67-81 all inc spyder.coupe & 2000... ess 
FIAT 128 72-79 for all models inc SL & "- MENOR 

FIAT 131 75-77 covers all models ............................................... 
FIAT 131 78-80 covers all models ............................................... 
FIAT X1/9 73-80 covers all models... 
FIAT STRADA 79-80 . А 

FIESTA, FORD 77.80 covers all models . . 

FIREBIRD 67-69 covers all models ....... 

FIREBIRD 70-81 covers all models inc Trans. Ат . 


FORD 71-78 inc LTD Il, Ranchero, Thunderbird . 

FORD 68-81 for Custom, Galaxie LTD, XL А wagon тй. 

FORD COURIER 72-81 covers all models imported .................... 
FORD PICK-UP 65-66 all 2 & 4-1 dr mdis, 1/2-1 ton . dolest 
FORD PICK-UP 69-82 covers all 2-whi drive models... 9 
FORD VANS 61-58 for all Yê, X, & 1 ton models LL... 


FORD VANS 69-B1 covers all 6 А 8 cylinder models 
GRANADA, FORD 75-80 covers all models .............. 

› HONDA ACCORD 77-80 covers all models ...... 

HONDA CIVIC, 73-79 covers all models inc СУСС. 

HONDA CIVIC 80-81 covers ‘new’ models Civic .......................... 
HONDA PRELUDE 79-80 complete coverage 


INTERNATIONAL SCOUT 67-73 BOO, А B. ii тав . ; 
INTERNATIONAL 62-80 типе maintain Scout, wagon, “pick-up . 
JAGUAR E-TYPE 61-72 covers all 6-cylinder models . M. 
JAGUAR E-TYPE V12 71-74 covers all models... 
JAGUAR ХЈ6 68-79 covers all models 

JAGUAR XJ12 72-80 for all models inc XJS, Daimler . 


JEEP 50-65 tor 4 & 6 cyl station .... d 
JEEP 66-79 for ай Cherokee, Commando & Wagoneer т mdis Drs 
JEEP WAGONEER J-series with 230 ohc eng. . اد‎ · 
JEEP UNIVERSAL CJ-2, CJ-3 reprint factory manual . 
JEEP 55-81 for ali C)-5, CJ-6, CJ.7, Scrambler mdis. . 
JENSEN-HEALEY reprint of factory manual .. Se 
LANCIA ВЕТА 76-80 for sedan, coupe & HPE models... 
LANDROVER 59-77 covers 2, 2А, 3 gas & diesel models ........$12. 
MAVERICK 69-71 6 cyi, 170, 200, 250 cu. in. e 

| MAVERICK 72-77 covers all models ............. aid eia 
MAZDA GLC 77-82 for all rear wheel drive models ................. 


UIDES — HOME REPAIR — TECHNICAL BOOKS 


0706 BYPASS EMISSION CONTROLS 73-77 all Ford-built cars .......... $14.95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars u . $13.95 
0813 V-6 PERFORMANCE from Buick, Ford & Chevy V-6 engines $10.95 
9534 BUICK POWER MANUAL performance tuning the V6 models ...... $8.95 
0830 CHEVY SUPER SPORT 61-76 everything about every model ... $14.95 
9795 CHEVY PERFORMANCE getting the most from small blocks ... $10.95 


8125 CHEVY SMALL BLOCK, how to rebulld ........................................... 87.95 
9409 CHEVY SMALL BLOCK, How to hotrod us " 2, 97.95 
0949 CORVETTE RESTORATION SOURCE BOOK 53. 67 .the ‘bible’ 52 95 
0946 FORD SMALL BLOCK, How to rebuild . „57.95 
9497 FORD V-B, how їс rebuild 351C, 3519400, 429, 460 engines 99.95 
9498 PINTO, how to rebuild the &.суі . ii ... $9.95 
8195 FORD PERFORMANCE how to get it for o or EA .$10.95 


089? MUSTANG, HOW TO RESTORE YOUR complete how to manual .. $14.95 


0818 PAINT YOUR MUSTANG basic bodywork to finishing coats ........ $7.95 
8152 BOLT-ON PERFORMANCE what to buy & what it will дс ........... $10.95 
0735 SUPERPOWER - turbo & supercharging, fuel injtm ...................... $10.95 
1766 ENGINE POWER basics of high performance engine building ...... $8.95 
5117 DESIGN & TUNING COMPETITION ENGINES ........... du^ 


844] HOW TO MAKE YOUR CAR HANDLE street/track .. $9.95 
8658 AIRCOOLED ENGINES manual for 1, 2 & 4-cyls over 15 cid | „. $9.95 
9419 SMALL ENGINE SERVICE MANUAL all l-cyl under 15 с]. 
9770 LAWN MOWER fix all gas powered walking, push type. ...... .. $8.95 
8755 RIDING LAWNMOWER manual for all major makes and models $8.95 


9651 SMALL TRACTOR manual 65-81 all makes/models 8-30 hp .. $19.95 
98272 FORD FARM TRACTOR manual covers all senes ZN, BN & ON | $9,95 
8490 FORD TRACTORS mdis 501,500/1,700/1.800/1,800/1.18012000 _ $9.95 
1028 IH FARM TRACTORS for A,B,C.H,M,MTA, 4,65.W6TA.9 models _—. $3.95 
8518 JOHN DEERE FARM TRACTOR manual for mdis AB.D.GHMMT $9.95 
8183 ALL ABOUT WELDING good intro to gas & electric welding ........ $5.95 


9525 MACHINING FUNDAMENTALS to use all machine shop equip. . $24.95 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes .. $9.95 
0592 FORK LIFT TRUCKS service, overhaul all gas. prop, elet ......... $19.95 
9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, plus ........... $19.95 
0929 MOTORCYCLE MANUAL 68-81 all Japanese makes + H-D... $24.95 


8126 MOTORCYCLE troubleshooting guide all 2 & A-cycle makes |... $9.95 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes $9.95 
0555 SNOWMOBILE manual covers 300+ makes & models 65-78 $9.95 
8002 O BURNERS. How to install and service __. .. $9.95 
В017 HOME PLUMBING & HEATING 672 pages cover every detail .. $8.95 
7109 CLOTHES DRYERS fix all makes and models on 95.95 


1268 SEWING MACHINE REPAIR service, adjust, repair all makes. $8.95 


8182 SMALL APPLIANCE REPAIRS covers every home, kitchen type . $5.95 
0809 HOME VIDEO RECORDERS service all cassette makes, models $12.95 
7133 35mm CAMERA REPAIR all SLR makes and models 99.95 
0798 TROUBLESHOOT COLOR TV RECEIVERS for all makes $11.95 
9959 TV REPAIR Beginners guide for any color, B/W problem... $6.95 
9447 ELECTRICITY FROM WIND, WATER & SUN how to get it . $6.95 


B724 LOCKS А LOCKSMITHING .complete, step-by-step course .......... $9.95 
3752 TELEPHONES, Master Handbook every type & installation .$10.95 
8185 ALL ABOUT MICROCOMPUTERS clear. easy-to-understand instro $6.95 


5568 APPLE BASIC data file programming step-by step $12.95 
0808 APPLE Il Blue Book 454 pg encyc software. hardware, more $24.95 
0618 APPLE Il User's Guide most how-to info yet m one book $14.95 


| г iKnow your car inside and out.; 


factory workshop manuals, Each one is carefully i 
written for use by the do-it-yourself car owner. Clear E 
and easy to follow, yet complete and detailed enough lj 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. i 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 
0812 MAZDA GLC 81-82 covers front wheel drive models only -$12.95 


0371 MAZDA RX2 & RX3 71-77 covers all models 812.95 
0444 MAZDA 71-78 includes RX4 and Cosmo models... 510.95 
9941 MAZDA RX? 79-81 covers all models  ...... 8 ou rU 
$486 MAZDA PICK-UP 72-82 all B-1600 & B- 1800 models EIL 
8105 MAZDA 626 79-81 covers all models ...................... 5142.95 
0593 MAZDA 808, 818 72.78 covers all models... Е ТЕУ | 
1746 MERCEDES-BENZ 220 59-65 covers all mdis ............................ $1295 
1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL. oauan $12.95 
8197 MERCEDES-BENZ 250 65-68 plus 1900,2000,2200 diesels $10.95 
9485 MERCEDES-BENZ 250,280 68-72 all models plus 230 . $12.95 
0416 MERCEDES-BENZ 68-73 inc 220, 300, 350, 450 А diesel 512.95 
8439 MERCEDES-BENZ 74.79 Covers all models inc Diesels .............. $12.95 
$436 MERCURY MONARCH 75-80 covers all models... $10.95 
0922 MERCURY ZEPHYR 78-81 all models inc stab ie ENS FEL 
1098 MG MIDGET 58-80 covers all models .. SHEET cs $12.95 
1106 MGA,MGB 55-68 covers all models inc twin сат)... mum 012.95 
1720 MGB, MGBGT 69-80 for all roadster & кип models ............. $12.95 
8396 MGC reprint of factory manual ....... А rell 
0917 MINI 59.78 covers all models inc c Mini- zm 0812,95 
0884 MONZA, CHEVROLET 75-80 plus Astre,Starfire, Skyhawk sos $10.95 
9876 MUSTANG 6 65-72 covers all 6-cylinder models... $12.95 
0479 MUSTANG V8 65-73 covers all models ......... онан: 212,95 
8272 MUSTANG ll 74-78 covers all 4, V6, & V8 models... ннн: Ж ee i- 
9386 MUSTANG 79-82 covers all engines and models ........................ #12.95 
0951 NOVA, CHEVROLET 71-79 covers all models... 912.95 
7107 OLDS CUTLASS 70-81 covers all models & engines. ................$12.95 
9148 OLDS OMEGA 80-81 ай mdis plus Pontiac Phoenix .................... $10.95 
6308 OLDSMOBILE 68-76 covers all 88 and 98 models .................. 12.95 
8273 OPEL 66-79 for all models inc 1900 Manta & Isuzu .................. 912.95 
9589 OPEL GT 68-73 covers all 1900 models ...................................... 812.95 
0711 PEUGEOT 504 DIESEL 74-80 covers all models ........................#12.95 
7124 PEUGEOT 504 68-79 for all gasoline engine models ................ $12.95 
0883 PINTO 70-80 covers all models inc Mercury Bobcat .................... 510.95 
0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models ................ $10.95 
1259 PLYMOUTH HORIZON 78-81 covers all models inc ТСЗ ............$12.95 
8066 PLYMOUTH RELIANT 81-82 covers all models . 06812,95 
0851 PONTIAC 66-76 all full-size inc Bonnewille, Catalina, GP. "MEA 
0489 PONTIAC TEMPEST 68-73 all mois inc СТО, Le Mans .............. $10.95 
1650 PORSCHE 356 57-65 covers А, B & C models . 1: 802,95 
8336 PORSCHE 911 64-69 all models inc L, S. T & E. "" а. 812.95 
8173 PORSCHE 911 70-77 all models inc N, T, E, 5 & Carrera ........ $12.95 
9535 PORSCHE 911 78-81 covers all models inc SC . mm jr 
1590 PORSCHE 912 65-69 with 1582cc engine ............................ 912.95 
9834 PORSCHE 914 70-76 all models inc 914/6 .. کک‎ 412.99 
0993 PORSCHE 924 76-80 covers all models inc Turbo . ن‎ И $12.95 
8008 PORSCHE 928 78-81 also covers 924 . теккен Cer 
0372 RENAULT Le Car 72-81 tor all models inc R5. coves @ 12.95 
9429 RENAULT 12 63-79 covers all models inc auto trans . ,$12.95 
0645 RENAULT 15, 17 71-79 covers all models inc TL, TS sss 912.98 
0395 ROADRUNNER & SATELLITE 68-73 all models ........................ $10.95 
0750 SAAB 99 69-79 covers all models ............... нан: ——— 
8440 SAAB 67-79 covers all models inc Sonnet .. ннен! T ЖА 
1098 SPRITE 58-71 covers all Mk 1.2.3 & 4 models .. EUR 812.95 
8058 SUBARU 72-81 for all models inc Brat _..................................:... $202.95 
0845 SUNBEAM TIGER 260 & 289 reprint of factory manual ............ $24.95 
8189 TORINO 68-75 all models inc Elite, Ranchero .............................. $10.95 
0829 TOYOTA CELICA 71-80 covers ali models... س‎ 1r 
9812 TOYOTA COROLLA 68-81 for all models inc 5 spd {гапв шш... $12.95 
7132 TOYOTA CORONA 70-80 covers ali 4-cyl models... $12.95 
0754 TOYOTA CORONA Mk 2 72.77 lor all 6-cylinder models | .......... $12.95 
0647 TOYOTA PICK-UP 68.81 for all 2-wh! drive models ....................$12.95 
8524 TOYOTA LAND CRUISER 66-77 covers all models ...................... #14.95 
0923 TOYOTA STARLET 78-81 covers all models... $12.95 
0576 TOYOTA SUPRA 79-81 covers all modelê eee $10.98 
0901 TOYOTA TERCEL 80-82 covers all models .................................... 81 2.95 
1200 TRIUMPH SPITFIRE 62-78 covers all models... 912.95 
1015 TRIUMPH TRS, ТКБ, 67-76 all models inc TR250 .................... $12.95 
8693 TRIUMPH TR? 75-80 | TR ssa 912.95 
8192 VALIANT 68-76 all тіз inc Scamp, Signette a $10.95 
0884 VEGA 74-77 all models inc Monza. except Cosworth/Vega ....... $10.95 
8019 VOLARE 76-80 covers all models... sou $10.95 


1227 VOLKSWAGEN BEETLE 54.67 all mdis inc Karmann-Ghia .... $12.95 
0140 VOLKSWAGEN BEETLE 68-77 ай mdis inc Karmann-Ghia | ...... $12.95 


0933 VOLKSWAGEN RABBIT, SCIROCCO 75-81 all inc diesel . $12.95 
1125 VOLKSWAGEN BUS 61-79 all camper, van, transporter. mals . $12. as 
9582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback ............ $12.9 
9778 VOLKSWAGEN 411, 412 68-74 covers all models . e E 
8748 VOLKSWAGEN DASHER 74-79 covers all models аат .512.95 
9444 VOLVO P1800 60-73 all models inc E BES. а: iFR 
1754 VOLVO 142, 144, 145 66-74 for all models nc S & E a. $12.95 
9558 VOLVO 164 68-75 for all models inc fuel injection. uL $12.95 
3729 VOLVO 242, 244, 245 74-82 covers all models... $12.95 
831 | момо 264, 265 5-80 covers all models $12.95 
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SEE & COMPARE 175 FULL-SIZE 
REPLICARS YOU BUILD FROM KITS 
600 


PHOTOS 


| ~ Our 6th Big Year! | 
| imagine ... You could own 6 Mercedes | 
} kits for the price of 1 original! i 
§ Complete Buyers Guide to Kit Cars is packed full of all the into § 
i you need to get started. See 175 Kit Cars © 600 Photos 3 
” e Manufacturers * Specs * Tech Data» Articles + Assembly 
8 /nfo..More! Amaze your friends. Turn a Pinto into a § 


if Jaguar... 
Pantera. Hundreds of others trom Ferrari and Lotus to 


§ Mercedes and T-Bird. All are designed for power and È | | 


i performance and sell for a fraction of their real value. f 


30 DAY MONEY-BACK GUARANTEE 
Save Even More. Ki! Car Monthly features thousands of 
M used bargains with new kit intros every issue. Get the 
Official Replicar Value Guide FREE when you order both. 
Everyone does! (Keep it even if you decide to cancel later.) 
AUTO LOGIC PUBL. INC. Send Kit Car Buyers Guide Û 
Г P.0. Box 2073 С) $10 (3rd Class—US only) ! 
Department PS23 


Г] $12 (Rush Delivery) 
Wilmington. DE 19899 C $18 (Foreign—US funds) 8 


ÛJ Kit Car Monthly $11/year i 


street — apt || 
i city/state/zip — = i 
a | 
i » O Mastercard LJ Visa Tu Date i 
Order TOLL-FREE- Mastercard/Visa ONLY } 
(800) 331-1000, Operator 666 
mm F 


Operator CANNOT answer ү questions! No COUs! 


COLOR CATALOG 


| Build Your Üwn Grandfather Clock | 
Prices Starting Under 


"200 | 


Vac uang 
movement and dial) 


e Do-it-yourself case 
kits, parts pre-cut 

eFinished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

eHierloom quality 

eFactory direct 
prices 

e Solid brass 
West German 
chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


EMPEROR® 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 


a VW into a Porsche... a Ford into a Cobra or i | 


"The Gravity Guiding | 


p 
mobilit y 
^ Correct 
dysfunction 


Strengthen 
abdominal 
muscles 


Realignment 
of spinal 
vertebrae 


Improve 
overall 
posture 
Relieve 


neck 
tension 


|. | Increase 
/ full range 
of shoulder 
y motion 


ез 
чн 


Boots. 1.44 


| А whole new angle on staying | fit^ 


To Order Call: ( (619) 7. 722-2124 
or (619) 724-7737 


Or mail check/ money order to: 
IST FITNESS, 212 N. Hill St., Dept. PS 


Oceanside, California 92054 
Yes, I want the following: 
Г] Gravity Guiding Inversion Boots" 
$79.95* includes book. Plus $4.50 shipping. 
O Gravity Guiding Inversion Boots™ 
& Doorway Bar $104.90* includes book, 
Plus $4.50 shipping. 
О Dr. Martin's 124 page, illustrated book, 
ystem®” $4.95. 


Plus 50¢ shipping. 


*California residents add 614% sales tax. 


NAME 
ADDRESS 
CITY 
MasterCard # 
VISA # 


STATE ZIP 


Card Бини" Date: 
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Automotive quiz 
[Continued] 


COLLAPSED LOWER *, 
RADIATOR HOSE 


Why does the hose need a spring? 
Coolant is circulated by a water pump, 
which draws from the bottom of the 
radiator through the lower radiator 
hose. At high engine speeds the pump 
moves approximately 60 gallons of 
coolant per minute through the lower 
hose. The suction can collapse the hose 
unless it’s held open by a spring inside 
it. Hoses are available with a separate 
spring or with one that’s molded in. 


3. The carburetor idle circuit is too 
lean to maintain a smooth idle. 
Carburetor-choke cleaner in a spray 
can is useful for pinpointing the cause 
of a lean idle fuel mixture. In this par- 
ticular case, the engine only re- 
sponded to the spray when it was 
introduced directly into the carbure- 
tor air horn. That pinpointed a lean 
idle mixture. Sometimes an idle-mix- 
ture-screw adjustment corrects a lean 
idle mixture, but since the mixture 


COVERED 
IDLE SCREW 


screw was plugged, the next best step 
is to take the vehicle to a qualified 
mechanic. He can remove an idle- 
screw plug and reset the mixture 
according to the manufacturer's rec- 
ommendation. If the adjustment 
doesn't cure the problem, the carbure- 
tor must be rebuilt or replaced. 


4. The electronic-ignition module is 
defective. It’s not uncommon for an 
electronic-ignition module to break 
down when exposed to high engine- 
compartment temperatures. When 
such a breakdown happens, the en- 
gine either shuts down or begins to 
run roughly. Cooling the module by 
opening the hood can sometimes bring 
it back to life, eliminating the problem 
temporarily. 

You can buy special equipment to 
test an electronic-ignition system and 
isolate a bad module, but this can be 
expensive. It’s not the kind of equip- 
ment you'd find in a weekend mechan- 
ic’s toolbox. 


HIGH-ENERGY IGNITION 


ENERGIZER 


The best (and least expensive) 
method to pinpoint this problem is by 
a process of elimination. Check all the 
other parts in the system and, if 
they’re functioning, change the mod- 
ule. Most electronic-ignition systems 
can be tested with an ohmmeter, volt- 
meter, and jumper wire, following 
directions in a good repair manual. 

The car owner in this instance fol- 
lowed the procedure for testing the 
GM HEI. Input voltage, distributor, 
pickup coil, ignition coil, and all the 
wires passed the test. The only part 
not tested was the module; changing it 
will prevent the unexpected engine 
failure from occurring again. "EB 
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What you should consider before you invest in... 
Ultrasound 
Pest Control 


here is no longer any question: ultrasound of the 
right frequency range and of a yriate d | 
output is the most effective means o n ur 
home or plant of pests and varmint once and E ай. 
An ultrasound generator will rid your home or your 
plant forever of mice, rats, roaches, bats, fleas, spi- 
ders and other nastiness. A properly designed unit 
is totally inaudible to humans and pets, and cannot 
harm them. But it will totally disrupt the. eating, 
sleeping and reproductive habits of pests and var- 
mint and will cause mm to leave your property bi 
| ever -- within two weeks or sooner. А well-design 
DeciMate has proven effect: rit should protect at least 3,000 ft? or 20,000 ft3 . 


and plants. We sell 
only the "OC the top But an ultrasound pest control unit is unlike any- 


model of the line. It features thing that you have ever bought. You see a tiny light 
Rd Mid oat flash and you hear a click when the unit cycles — but 
formance speaker system. It that is all. Obviously, you can't hear the ultrasound 
protects 3,500 ft.2(25,000 ft): (ог you certainly shouldn't!) and you don't see any- 
татат age зь ait thing dramatic happen. No roach or mouse will drop 

DeciMate 500C. _ dead in front of you. In other words, you have to buy 

it pretty much on faith, backed up by a few facts 

It still costs only $68.95 that you can check out. 


Here are some of the questions that you should ask yourself: 


5 the firm selling the unit been in business for man — do they have custom- 
er acceptance and confidence? Do they have a good BBB rating? 

| Does the unit have the endorse f the EPA (Environmental Protection Agency) 
and of City Building and Safety Departments? 


@ !s the unit listed and approved by Underwriters Laboratories (UL)? 
@ Наз the unit proven its worth and efficacy in tens of thousands of homes and plants 
or is it a Johnny-come-lately without any record of performance? 


Does the unit have two levels of output intensity -- for day/night use and for severity 
of problem? 


© 
© Does the unit protect 3,500 ft. 2 (25,000 ft.3) or only 1,500 - 2,000 ft2? 


@ Does the unit sweep the entire ultrasound range -- from 25 kHz. to 65 kHz. -- thus 
covering the sensitivity range of all varmint that you want to get rid of? 

@ Are the electronics of the unit so meticulously engineered that no stray lower fre- 
quency waves are generated that could be annoying or possibly even harmful to 
humans or pets? 

Q Does the unit have at least 150 dB ultrasound intensity output? 

Ф Is the unit designed so that it can run continuously with minimal power consumption 

ess than 5 watts) and will not cause overheating and be a fire hazard in your home? 


The reason you should ask yourself these questions is that this is obviously a 
field in which fly-by-night ope nd quick-buck arti n thrive. You 
shou t buy an ultrasound pest control unit if your answer to even one of 
these questions is "no" or even "maybe". And you should not be deterred even 
if you can get a "bargain" and if you can save a few dollars. You are buyin 
something that is supposed to do the proper job and that should last you for 
10 to 20 years. You should only buy a unit for which all the answers to the 
above questions are a resounding "yes". 


DeciMate is the only ultrasound pest control unit that passes every test and 
gets a clear-cut "yes" answer to every question. Tens of thousands of delight- 
ed users have rid their homes or plants of pests and varmint forever. And they 
have done it without noxious poisons that can endanger the health of your 


family and to which those TL 


pests are likely to become im- 
mune anyway, in just a few FOR FASTEST SERVICE ORDER 


generations -- and that cantake TOLL FREE (800) 227-3416 


as little as two or three months. ln Байат ича i 
n Californ ) 433-7540 

Rid your home once and for all " memi 5) 

іп | ease give r chargecard 
of pests and varmint that make Sger erm iate. It ы cd er 
life miserable and endanger chargecard authorization for $69.95 plus $2 for post. / 
your health. Do not be de- insur. (plus sales tax for California delivery). You have 
ceived into buying a "bargain 2-week return privilege and 1-year guarantee, of course. 
unit" that at best may be quite For quantity orders, please call or write to our 


inneffective. Go with the leader, “Premium Manager". incepet 
ioneer in the ultrasoun z ush Street 
pes t control field, the unit that Russcll San Francisco, CA 94108 
as ri ©RAussell's, 1982 


tens of thousands of 
homes of pests and varmint 


forever. Order DeciMate today! 


Write us for our very unusual catalog - free! 
When in San Francisco, visit our Bush St. store! 


Turbo City has the components needed to Turbo- 
згра your car or truck, including: Vans, Mini 
Taste: Te cenae, аголена 


WITH | | 
Holds? ^u pr 
0 | 4 | i 5 Ue Incomes RAJAY T 
, ri Ё zii for ай from 40 to 500 C.I.D. Plus. . Turbo 
áre right for your | application. 


REPLACEMENT 
PARTS: OWNERS! 


a 


City 
that 
that 


| dd 1123 W. Collins , Grange, Calli. 02007 
ЈАТВЛАК В & D CORP., BOX 109, DEPT. i SATISFACTION | | 
CHATEAUGAY NY 12920 * ^" REFUNDED : "т (714) 630-4033 


"INDY PROVES THE NEED 
FOR AERODYNAMICS... 
KAMEI PROVIDES THE PRODUCT | 


TO з 


tunnel testing provides the proof 
Kamei spoilers provide... 


e FUEL SAVINGS OG EASY DO-IT-YOURSELF INSTALLATION 
Increases MPG by Hardware, mounting and painting 
reducing wind resistance. instructions included. 

e IMPROVED HANDLING e STYLING ENRICHMENT 
Reduces body lift while Sculptured lines combining 
controlling cross-wind buffet. form and function. 


на дыр = um. Я = om 


E RS Xie n я x "m - 
Mero МЕНЫ... Р 5, x - : M scenes 
T PE ma х У га б а Wee ae » x x TRUE = 
" vore were scu e Ee E à Ы а арк ae 
T | d 671) at 
=. p T "р. . Д - 
ony ЖА к LUE е - а zx Prae rnin 1 Bor: j 
ver 3 es х aif. Fi 45 a > : ey کے‎ 
ee E ч ' que к: 
2 ^ ee es 2 T in: 
- Lp 


Le [ acr NOW...Send $2.00 for colorful catalog. Send $3.00 
: for catalog, jacket emblem and decals to KAMEI, INC., 
AEN BMC ee ge | Auto extras, PO. Box 426, North Haven, CT 06473 
mmm autoextras | mme 
| | STREET 
300 Montowese Ave. | 
North Haven, CT 06473 | 
ETE 12Р 
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Aluminum trusses 
speed home building 


А system of aluminum roof trusses for 
homes can cut building costs in half, 
says San Francisco designer Tom 
Heeney. Made of extrusions supplied 
by Kaiser Aluminum, the trusses can 
be shipped to the home site pre-as- 
sembled or in pieces for bolting to- 
gether later. 

Heeney sets his trusses on wooden 
pillars spaced eight feet apart. Since 
the trusses can span up to 30 feet, no 
center supports are needed. Result: a 
house with no load-bearing outer or 
inner walls and 80 percent of conven- 
tional supports eliminated. 

This allows eight-foot wall sections 
to be prefabricated and swung into 
place. Interior partitions can be 
placed to form an infinite variety of 
floor plans. They can even be shifted 
around later. 

Using this system, four men can put 
up the walls, put on the roof, and erect 
the partitions of a 1,200-sq.-ft. house 
in two days, Heeney claims. 

The trusses can be shaped for either 
a pitched or a mansard roof and are 
designed for loads of up to 20 pounds 
per square foot. Wooden purlins con- 
nect the trusses to any type of roof 
decking, but Heeney recommends 
prepainted aluminum structural roof- 
ing.—Erik H. Arctander 


It's like having X-ray ears... 


Tiny, powerful electronic ‘‘ears’’ 
let you hear whispers through walls, 
conversations 2 miles away. 


The Dyna-Mike 
Transmitter 


It's smaller than a quarter. But DYNA-MIKE 
will transmit every sound in a room to an FM 
radio tuned to the proper unused frequency, 
from Ys mile to 2 miles away. 

If you're at à | 
neighbor's home £ 
a block from AE 
your own, 
you can 
hear your baby's 
cry, or you can 
tell the instant your 
spouse comes home. If two 
of you are driving tandem in two cars, one or 
both of you can communicate with the other 
even if other cars drive between you. 

DYNA-MIKE has as many uses as your im- 
agination can think of. For a business con- 
ference, let the tiny microphone sit unob- 
trusively on the table or concealed on a shelf, 
and you'll be able to record every word. For 
businesses, you can put an FM receiver in a 
warehouse or remote office and ‘broadcast’ 
instructions or orders to be filled. 

Public speakers never had a better friend 
than the DYNA-MIKE. No wires or setup — just 
turn on one or more radios and your speech will 
come through with perfect fidelity. Put one on 
the front porch. If you hear a suspicious sound, 
turn on the radio and you'll hear the doorbell or 
the ring of the telephone. 


Choose Your Model 

New Horizons is introducing three models of 
the DYNA-MIKE supersensitive broadcast 
microphone. Model IC-18 is the world's 
smallest micorphone — it's a miracle of elec- 
tronic miniature power, with a high-fidelity 
range of 1800 feet. Introductory price is 
$129.95 (two for only $119.95 each). 

Model X-18 is the longest-range microphone, 
with an unbelievable two-mile range. Introduc- 
tory price is $149.95 (two for only $139.95 
each). 

Model X-3 is the most sensitive microphone. 
It broadcasts perfect-quality sound even from 
low-levels or whispers, up to 1,500 feet. In- 
troductory price is $99.95 (two for only $89.95 
each). 

Each microphone is fully wired, complete 
with standard HC-1.35v. battery, good for 100 
hours of continuous use and easily and inex- 
pensively replaceable. 

Of course you're protected by the New 
Horizon guarantee: use any DYNA-MIKE 
transmitter microphone for 30 days, with the 
right to return it for a full refund if you're not 
delighted. 


— Phone or use this coupon — 


The Super-Ear 


You'll hear it all. 


Effortlessly, you can hear not just a baby's 
cries, but quiet breathing, through a concrete 
wall a foot thick. Put the SUPER-EAR earphone 
in your ear and place the speaker on the wall. 
That's all there is to it. 

SUPER-EAR hears everything, and even more 
astounding, hears it clearly. It's as though the 
wall weren't there. If you're coming home late 
at night and think intruders are in your 
residence, let SUPER-EAR find out for you. 
Want to know if the meeting is over in the room 
with the closed door? SUPER-EAR will tell you 
in a second. 

SUPER-EAR is undetectable from the other 
side of the wall. The quality of sound has amaz- 
ing fidelity—good enough to record, and 
SUPER-EAR has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hidden 
squeaks in your car у 
or the source of 
mysterious 
engine 
noises. 
Construction 
experts use 
it to check 
for flaws 
ог Cracks 
in buildings. 

It Works Anywhere! 


TIE 
A T. 


Ever put your ear to a railroad track to try to 
hear the train? Try it with SUPER-EAR. You'll 
hear that train many miles away. Use it as a 
powerful stethoscope on yourself, a friend, or a 
pet. You can even hear a bird's breathing. 

The only source for SUPER-EAR is New 
Horizons. Choose from two models — Model 
SB-^, with ultrasensitive microphone, $139.95 
(two for only $129.95 each); or Model SB-1, 
with suction-type microphone, $99.95 (two for 
only $89.95 each). 

Use your SUPER-EAR for 30 days. If for any 
reason you're not delighted, the absolute New 
Horizons guarantee means you can return it for 
a prompt refund. 


. New York, NY 10119 


New Horizons, 1 Penn Plaza, Suite 100 
Please ship at once, with 30-day money-back 
C Super-Ear Model SB-5, $139.95 

[] 2 for $129.95 each 

Г] Super-Ear Model SB-1, $99.95 

О 2 for $89.95 each 

O Dyna-Mike Model IC 18, $129.95 

O 2 for $119.95 each 

O Dyna-Mike Model X-18, $149.95 

ÛJ 2 for $139.95 each 

Г] Dyna-Mike Model X-3, $99.95 

CJ 2 for $89.95 each 

O Phone Answerer/Recorder, $49.95 

Г] Phone Recorder, $29.95 

Г1 2 for $24.95 each 


The Phone Answerer 
Recorder 


The PHONE ANSWERER/RECORDER con- 
nects in seconds between any tape recorder 
and your telephone. When you're away it 
automatically delivers a message up to 20 
seconds to anyone who calls; when you'll 
return, when to call back, where you are. 

When you're there, the ANSWERER/- 

= RECORDER starts 

any cassette recorder 
automatically 

when you pick 

up the phone 

and shuts 

off when you 

hang up. 


It records both sides of the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
use of your phone, and eliminating misun- 
derstandings over what was said. It's specially 
wired to extend recording time on your tape 
recorder. Needs no batteries - it's always 
"alive. 

The PHONE ANSWERER/RECORDER is a 
masterpiece of miniaturization. It's yours for 
$49.95 (two for only $44.95 each). PHONE 
RECORDER unit alone, records but doesn't 
answer, $29.95 (two for $24.95) each). Every 
instrument has the unbeatable New Horizons 
guarantee. 


For immediate service on credit card orders, 
call toll-free 24 hours a day, seven days a 


week: 

1-800-824-7888 

Ask for operator NO. 551 

in California: 800-852-7777 
We Absolutely Guarantee! Use any electronic 
instrument acquired from us for up to 30 days. 
If you decide for any reason that you don't want 
to keep it, return it for a 100% refund. 


NEW HORIZONS 


1 Penn Plaza, Suite 100 
New York, М.Ү. 10119 
For Information Call (201) 370-8029 


PS2 
guarantee: — Phone or use this coupon — 
Indicate payment method: 

___ Check enclosed 


. . Bil to —— VISA A. A Master Card 
No. 

Expires | Signature 

Name 

Address 3 

City State — Zip 


Please add $1.75 per total order for shipping. 


ee 


o ley in Bondi and 
e Thousands In Use e Free 
e Easy Homeowner Installation - 
e immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS283, Baroda, MI 49101 


SAVE up to 90% 
GOVT. SURPLUS 


Wy Surplus and other bargains galore! 
"4 Industrial, mfg.. marine, aircraft, 
"M auto, hardware. A must for hobby- 
(П ist, mechanic, handyman, outdoors- 
M, man. Our 38th Annual Catalog. 

11 Send $1 today (deductible from 

"M first order of $10 or more). 


| AIRBORNE SALES CO. 
j 8501 Steller Dr., Dept. PS83 
J^ P.0. Box 2727, Culver City, CA 90230 


| SURPLUS 
CATALOG 


Address 
City 
State 


225 YD. RANGE! 
THE ORIGINAL NEW) 
New Handle Holds Ammo 


АТ DEALERS OR QEDER DIRECT. аана анаа POSTAGE PAID 
FS-1 COMPACT FOLDING SLINGSHOT WITH WRIST- BRACE. . . $8.00 
КЕ-1 REPLACEMENT BANDS & LEATHER POUCH ...... .. . $2.00 
SA50 140 ROUNDS 1/2" DIA. AMMO. ONLY USA . 

NO C.0.0.5,/ FOR AIR POST., FOREIGN ORDERS ADD PER ГРМ . 


Satellite TL 


Price Breakthru! X = 
Complete system, $399. $100 receiver. 
ur MI antenna, $295. Latest 1983 info. 


consumer report/manual 
avaiable. Top bv ridge lowest prices - 


on equipment plans, portable 5 
81x11,” та "d 150 50 s 
Smith | Mt. Clemens, Mich. 4 


o., Dept. 1102, EE | 


Log Splitter Parts 


. -Stage Cast iron Gear 

МЕ Pumps  - 

э '* Supplies Il GPM @ 650 PSI until more 
i^ — pressure is needed. Then kicks down to 

lower GPM and up to 2500 PSI. Right hand rotation. can direct 

couple to 5 HP or larger engine 

3890 max RPM. 12185......................... $118 

13.6GPM,use5HP.............. 222. 9139 

16 GPM. use 8 plus НР. . $156 

22 GPM, use 10 plus HP. $245 


4-Way Control Vaive 


Built-in relief valve, 3/4" in-out ports. 

1/2" cylinder ports. Мет 2010 . . . $42 \ yas . 
Has pressure sensitive detent, on ЧЕП لرک‎ 
stroke you don't have to hold handle. Item 2020. . 558 
Double-Acting Cylinders 

3 1/224" stroke, 1 3/8 rod, 50185................... $115 
4x24" stroke, 1 3/4" rod welded Tee. Can UPS........... 132 


4x24" stroke, 2" rod, Heavy Duty, 78 LBs . 
5x24" stroke, a 100 LBs . 7 


New Gas Engines 

Horizontal Shaft 

5 HP Tecumseh or Briggs recoil start, 3/4" 

shaft . .. 5130 

BHP Tecumseh, recoil start, 1" ' shaft , LOEO 182 
10 HP Tecumseh, recoil start, 1" shaft................ 220 
10 HP Tecumseh, 1" shaft, electrical start ..... ‚ 265 
Vertical shaft engines available : 
Heavy duty 15 1/2 ten LOG SPLITTER, complete. .. 9855 


Send $1 for 72 page DISCOUNT CATALOG filled with savings on 
industrial, agricultural, and energy saving supplies. Or $6 for 
"Splitter Design/Fact Booklet" and catalog. 


Northern Hydraulics 


Dept. PS2-4 РО Box 1261 
DIIS, Renesas 55337 


"TT = mm, 


HE 


..$2.00 
pri 
TRUMARK SLINGSHOTS: P.O. BOX 1517$, BOULDER, CO. 80306 USA | 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $5. 


Timberline Geodesics, inc. = P2 
2015 Blake, Berkeley, CA 94704 


CLOCK COMPONENTS 


NEWPORT ENTERPRISES | 
2313 W. Burbank Bivd., , Bui 


Collect 
diecast metal 
automotive OPTED... 


Sports cars. Classics. Trucks. Domestic and foreign. 
Authentic, highly detailed models in 1:43 to 1:18 scale. 
Send $1 for new, 1983 full-color catalog 


Model Expo, Inc. 
Dept. PSA-23 / 23 Just Road / Fairfield, NJ 07006 


 TheSelf-Sufficiency Machine. 


>. E \ Have a more productive vegetable 
\ = "^garden, keep brush and saplings from 

\ \taking over spaces and harvest small 

grains and hay. Self-propelled sickle 
ic mower cuts through the heavy 
stuff with ease. Handles 
easily uphill, downhill or over 
= rough ground. Individual 
steering clutches. Floating 
38" sickle knife follows 
ground contour. 


WRITE FOR - a 
FREE DETAILED ШЕТ 
LITERATURE MS t 


Dept. 9032 170 N. Pascal, St. Paul MN 55104 
612/ 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing, We show you HOW 


. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for folder No. PS2, and free bonus offer, 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 
Р.О. Box 18 Accord, N.Y. 12404 


DAHLCO 
5000 


* 18 HP Twin Engine 
e 1000# Loader 

e 8 foot Backhoe 

* Live PTO 


CATALOG of Kit construc- 
| tion and uses — $1.00 
| ASSEMBLY MANUAL 

- $7.00 (refunded on 

any purchase). 


STRUCK-KIT 
Dept. PS23D5 
Cedarburg, WI 53012 


The Toymaker Supply Co. 
P2, Tahoe City, CA 95730-5459 
Largest Selection of wood to 
» patterns/parts/books/ kits. 


DISCOVER 


MODEL RAILROADING 
The Family Hobby 


qu are great fun! Create your own 
empire. Enjoy the fascinating world 
of miniature trains. This NEW Catalog | 
and Reference Manual is your passport 
to this exciting hobby. 

This 656 page "Industry Reference" 
contains thousands of illustrations, 
how-to tips, prototype information and 
detailed product descriptions. 
| Cars, locomotives, track, tools, 

scenery, bridges, books, buildings, 
backdrops, etc. — it's all included... 

...And there's more! A book-within- 
the-book. “The Magic of Model Railroad- 
ing" features 117 dramatic full color 
photos of layouts and dioramas. SAVE § 
MONEY with $33.25 worth. ot discount 
coupons good on the. 
purchase of specific 
products. 
ишш шыш шыш o m 


WALTHERS 


5601 W. Florist Ave. 
Milwaukee, WI 
53218 

Enclosed is my 

check for 810.95. Please 
send me the 1983 Walthers HO Catalog/Refer- 


i ence Manual, coupons and a list of dealers in i] 
PS 


my area. (913-626). 
= 


j addres. 


852 Wm. К. Walthers. | 


LZ o 
ша uum M шш шш и шш 


PATENT 


IT YOURSELF 


If you're a do-it-yourselfer, 
hobbyist, or home handyman 


HOW-TO BOOK CLUB 


Puts you in the know ... 


J? Challenging — ELEM AL ELE 
1j Lomputer . 33 
Games for PROJECTS 


|ТЯ5-8077Арріе /PET 


Saves you time and money... "m — 

Gives you the info you need! Mim $16.95 
| | ELECTRIC 
TESTE REPAIR 


Select 5 exceptional books 
for only $295 (values to $93.75) 


Мы i ан BB n 
= cam aft toatl qaid 


HY cA BEATER 


1321 
List $10.95 


| ante 1316 - 
List $10.95 (Paper) List $14.95 List $11.95 (Paper) 


Scratchbuilding wow ro 77 ~ 
Model Cars Кто гоа ои 


Brick worker's 


Bible 


ah ies o 


IET 


My | ANNE а алия 


` 1371 1204 — | 1168  — — 1473 1046 2103 


Em 
List $16.95 List п 95 б ариу, List $10.05 List $18.95 List $12.95 List $14.95 


1 1,H0W-TO BOOK CLUB 


Blue Ridge Summit, PA 17214 


ци $17.85 (Paper) ее аме 


: 7 very good re reasons to try - | 
| How-To Book Club : 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save 2096 to 75 % on books sure 
to increase your know-how 
* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
Club News Bulletins. All about current selections— mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* "Automatic eder. " Do nothing, and the Main selection 
will be shipped automatically! But... if you want an Alter- 
nate Selection —or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 
Cm RT: Benefits. Get a Dividend Certificate with every 
urchased after fulfilling membership obligation, and 
eerta for discounts on many other volumes 
* Bonus Specials. Take advantage of sales, events, and 
ee romotions 
veptiosal. Quality. All books are first-rate publisher's 


editions, HEIN with useful, pe tm щш 


ын ا کی کے‎ MR m.m rm a i uH RH Ls Mi ры ےد‎ а-аа та а-а-а eR c ur "ыры" ш” ЛЫЙ ше элит и, пл mes ue ик ашп. а а, ы а-н. 
eee ara ae aaie e В аЗ ЛНЫН НЕ, Конаш рн ш mam ee Ла aa начана а mae" M E" n 
алы атаа атата T rua, ИГЕ ГИГИЕ a a к=н н a a Н S RUE ДН КПК ЕКЕ Se КИНИНИ ТЫ remo n ior d. 


N 


EE 


m af anaf و کک‎ eea n Ce n a e aey 
EE 


кшз ку, 


Please accept my membership in How-To Book Club апа 
send the 5 volumes circled below, billing me at $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten pem without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


335 338 1046 1128 1160 1168 1172 1204 
1211 1226 1270 1275 1277 1283 1291 
1297 1316 1321 1336 1371 1384 1425 1429 
1433 1467 1469 1473 2085 2094 2103 


Name Phone 


Address 
City . 
ane LL—————————HÁ—— — ex. ARD 

(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. 


or Canada must be prepaid with international money orders in U.S. dollars.) This 
order subject to acceptance by How-To Book Club. PSHT-283 


г s : 

SAWMILL Of its Kind In The World! 
lf you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
lo the trees mo turns out smooth, true-cut lum- 
. even beginners get excellent bev 

Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
Use tractor РГ or other low HP diesel or elec- 
tric unit. Factory-direct selling keeps price low, 
and convenient time payments may be 


arranged. 

Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
ане оа Se ta dod 


Foley-Beisaw Co. 
30119 Field Bulldi 7 
Kansas City, Mo. 64111 - 
Please send all facts and details in 
your FREE BOOK “‘How To Saw 
Lumber". I understand there is No 
`l) Obligation and that No Salesman will 


„Кз 
, hoo" 


Zip 


rra ee labels. ques “QSL 
са announcements; greeting, 
thy, prayer cards; tags, 


We supply everythi direct 

from as din EAM scie T 
Also raised printing like engraving. 
Have home shop. Add to income. 


MAIL THIS COUPON TODAY! 
Kelsey Presses, Dept. B3CB, Meriden CT 06450 
Enclose $1.00 for our catalog. 


Name 


Address 


BOLT TOGETHER 
DOZER / MOWER 


Easily assembled MINI-DOZER Tractor 
' ки. 30 Attachments. Thousands in use. 


. $7. 00 (refunded on 
any purchase) 


n Js STRUCK-KIT 
a © Dept. PS23DM 


Cedarburg, WI 53012 
mnnn GREAT OUTDOOR FUN. 


SEARCH ELECTRONICALLY FOR .. 
coins and relics 


капкак ат ана 
. gold, silver, 
with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. m 
For your nearest dealer 
and catalo 


- eS M И 


— ИШИДИ 
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GARDENERS! & 
PICK 

A JOB... 

ANY JOB! 


Believe it! The Masport 


Home Gardener® will do almost any job you need | 


done in your garden. Tilling. Cultivating. Weeding. 


Edging and More. 8096 of our owners use it at least 


every 2 weeks! Enjoy a carefree garden with а 

minimum of work. Send for details today on $$-back 

guarantee and MORE! 

Call 800-227-2864 (in California, 800-772-3589). 

о Please send me information today! 
Masport America Inc. 
200 Gate 5 Road, Dept. PSH-32A6 
Sausalito, CA 94965 


Phone (су _  _—. 


© 1983 Masport America Inc. 


а" SADE SAEI 
B 
| m 


Send fox your free copy of Woodcraft's new 


colorful catalog. Fully illustrated with over 
3,500 tools, supplies, books, and more. 
Satisfaction Guaranteed. Write today for 
your FREE catalog. 


= QB) Dept. P593, 
i " 41 Atlantic Avenue, Box 4000 
Woburn, Massachusetts 01888 


| Sportsman's „= Back Knife 


Lifetime Guarantee $ 

Free Leather Sheath 

SAFETY LOCK prevents Э " 
accidental closing. Razor Ж 4 closed 
sharp stainless steel blade, \ SS 7%" open 
brass bolsters & lining, hand- ll >. 

mada features, smoo .Qpenin he N 
expensive ORA дон g: ' — 


Ina =. imt 
leather sheath. Hf brokers ка, we b s ia" 


$2.95 ea. + $1.00 ship. 2% 6.95 к ЗР 


блин Co А 
Mich. 48045 : = 
MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


| WWITEMORE, Box 2000€. HANOVER, MASS. 02238 


чч | Vj FOR ENERGY 
W TAX CREDITS! 
| 
| 


SOLAR GLAZING 
PANELS HELP 
3 HEAT, 
= a \ ES i O Double-Wall 


Insulated 
О Shatterproof 


MAY QUALIFY 


NOW ... build your own greenhouse, 
sunspace, or solar addition and savel 
Get maximum light and energy trans- 
mission. Bronze aluminum  flanged 
panels, ready for quick-mount. Choice 
of light-diffusing fiberglass or glass 
clear acrylic. 
IN-STOCK SIZES READY FOR DE- 
LIVERY: 1’, 2’, 3’ Widths, 4’, 6', 8' 
Heights, custom sizes and 
shapes made to order. $ 60 
AS LOW AS sq. ft. 


Also ideal for porches, breezeways, 
atriums, swim-pools, skylights. Great 
do-it-yourself value! 


SEND $2 FOR COLOR BROCHURE 
ON SOLAR GREENHOUSES, PANELS, 
& IRS RULING ON TAX CREDITS, 
SENT FIRST CLASS MAIL. 


VEGETABLE FACTORY, INC. 
Р.О. Вох 2235, Dept PS-83P 


| BUILD-IT-YOURSELF 
*62. 50 Complete Kit of all HACKSAW 
parts less pulley. Cuts 120 
strokes/mi 


ve" drill press required for 
finishing. Catalog of this and 51 
other Kits - $1.00. Write: 


Casting Specialties, 
Dept. 


LIGHTWEIGHT - USE ON PATIOS, DECKS, 
ROOFTOPS, YARDS 


PO BOX 87 
ENDWELL, ALY. 13780 карасу AT CIUS. Bi HEIDEN TLL HY KIC 


SEND 11.00 FOR 1943 


SAVE THOUSANDS! Use our low-cost F 
Insulated Glass. 40% TAX CREDIT! QUANT 


Direct mM 
DISCOUNTS. - 


ACT TODAY! (404) 691-1960 
Southeastern y Control, Dept. F 
P.0. Box 44068 - Atlanta, GA 30336 


=X Learn how to MAKE MONEY 


>in DRAFTING 


| nea reed, Tou end таайан ORE IN | 

LEARN —— 

AT HOME! | 
| iet eM DE we | 

[сыш _ мю Dr., Dept. PCO13, Newport Beach, СА 02600 » 


AMAZING HARD-TO-FIND SCIENCE BUYS 


NOW ON SALE! 


Bargains in Alternate Energy — Health —. Weather 
Hobbies — Magnifiers — Magnets — Telescopes — More 


RADIOMETER ETS TON SEE THE SUN WORK. The silvered finish 

zi ^ — gives you a hemispherical mirror. At а 
glance, you see everything going on 
| around you. Operates on invisible infra- 
| red radiation. 5" high. 3" in diameter. 
860,529 Reg. $7.50 WOW $6.75 


cation. Sturdily т mounted in plastic with 
a swingout lens system so you can carry 
in your pocket or attach to key chain. 
3" x 1'4" closed. 


830,344 Reg. $21.95 МОМ $19.75 


through 4" tube (included), Lifts liquid 
24 inches. Self priming. Operates on 2 
flashlight batteries (not included). 

850,348 Reg. $5.49 NOW $4.95 


| generated when you squeeze the fly- 
wheel—no recharging! Uses 2.2 V 


anywhere and never be stuck for a 
light ! 592" x 2". 
681 086 2 $25, 95 


steel and aluminum instrument with 


carried to the lowest and highest points 
of day and left to be read before 
resetting. 
872,487 Reg. $18.95 


Feeds pris a perfect mixture of 
water, nutrients and light using no soil 
at all ! Get up to 10 times tha yield of 
conventional soil. Contains nutrient 
mix and transport system. 

831, i Reg. me 35 KÜW e 95 


| 831,102 inii NOW $11.25 


peats your last call at the push of a but- 
ton. Silences the ring with an on-off 
switch. The cord is 8' fits into any modular 
| phone jack. Have a phone with super 
79 powers..and stop paying phone rental. 
| 833,026 Reg. $29.95 NOW $21.95 


Discover underwater treasures; locate 
items lost in water. Aluminum frame, 


| flashlight bulbs. It's compact, take it 


WOW 16.95 | 


12” diam. Blue and pink indicators are 


WOW $17.05 | 


giving ир а stimulating hot shower. À | 
perfect mixture of air and water provides | 
increased velocity at 7596 less volume. | 
Easy to install. Chrome plated brass. | 


bar-handle. Light enough for any fish- 


JOURNEY TO THE CRATERS OF THE 
MOON WITH THE EDMUND 76MM 
TELESCOPE. Save $20 and own a 
superb telescope with metal mount. 
This precision telescope is ready to 
use the minute you receive it. The 
24mm eyepiece delivers 17X mag- 
nification, perfect for all-around view- 
ing. Weighs a mere 5 Ibs. so you can gas- 
Пу carry it with you. 13%"Х17%"Х11". 
831,877 Reg. $109.95 NOW $89.95 


BUILD YOUR OWN WEATHER STATION. - 


Accurately forecast and check your 
predictions against the media. Kil in- 
cludes anemonmenter, windvane, in- 
door indicator board, barometer, sling 
psychrometer, rain gauge to measure 
as little as 1/100 inch, 100 ft. lead in 
wire, color cloud ID chart, forecasting 
manual. Powered by 115VAC house 
current with safety cord. 

871,022 Reg.$29.95 NOW $26.95 


SAVE $9.00 ON THIS 30X MICROSCOPE 
WITH BUILT IN LIGHT. Here is a 
pocket magnifier microscope that is 
ideal for detailed examinations of 
plants, gems, stamps, photos etc. 
Fealures à center focus wheel for 
precise one-hand operation. Retract- 
able condenser lens pinpoints light 
50 you zero in on your subject. 
Batteries not included. 
831,291 Reg.$18.95 NOW $9.95 


LIGHT BULBS CAN NOW BURN 87,600 
HOURS. The secret is a small solid- 
state micro-chip that converts AC 
current to DC. The result is a cooler 
burning light bulb that generates 
light up to 100 times longer. The light 
is softer, too but still adequate. 
Saves about 3096 of your energy 
cost. Lamp Lite Extenders simply 
screw unto end of the bulb. Pkg. of 8. 
831,890 Reg. $24.95 NOW $19.95 


катый, йен, 08007 | 


MAKE YOUR OWN 9 FT. OR 12 FT. НОТ 


AIR BALLOON. When fully inflated, 
these colorful paper balloons rise 
200 feet on just hot air! Will lift any- 
thing up to a Ya Ib. Kit comes with 10 
pre-cut gores, 6 ft. of 14 gauge wire 
for ring and core. Easy to follow 
instructions included. Choose the 
size you want. 

660,591 ( 8 fL) Reg. $6.95 NOW $5.95 
831,333 (12 ft) Reg. $9.95 NOW $7.95 


POCKER-SIZE POWER WITH THIS 8 X 
20 SPY SCOPE. Small, it fits into the 
palm of your hand. A fine quality 
viewing instrument, perfect for nature 
studies, birdwatching or the races. 
Fully coated optics with accessible 
fingertip focusing. Stores easily in 
your pocket or glove copartment. 
Neck strap and leatherette case 
included. 312" x 2" x 1%". 

81568 Reg. $29.95 NOW $2245 


| COMPLETE AND MAIL TODAY 


HOLDE RS 


ing reel. Resists corrosion. Wt. 2 Ibs. 
071.135 Reg.$26.95 — NOW$19.95 ORDER TOLL FREE 
SIZE 800-257-6173 
KEEP A CLOSE WATCH ON YOUR BLOOD PRESSURE. With this ТҮТҮГҮ. In New Jersey 
] dependable, easy-to-use, and accurate 800-232-6677 
| ы ie Gauge I monitor MERITO Unusual Bargains Method of Payment: C Check епо! 
#7 — a. | your heart with ease. The gauge is GEME EU. EO ae E |] GMC DVISA CAm. Express 
хо E ap dips А T oe ^ Buys for Hobbyists, Tm Md ud ibe O Diners Expires 
| ма سے ا‎ It Into the Curt. with Case and instr | | Card No. 
M | 71874 Reg.$3459 NOW $29.08 Schools & Industry Aber ерй ‘lant pr Catalog 
: | ~ а 4- Name (print) 
а Edmund Scientific ко | 
7302 2102 Edscorp Bldg., Barrington, N.J. 08007 City State Zip 


b gives you the bes 


um. — Your без 
Нота Electrician 
Now yen саа Пусан ин 00 и (ДЫ грн мае анан еры мы шг) 
ment. The acclaimed Popular Science Skill Books make it easy—even for beginne 
start and finish all kinds of projects like a pro. Just look it up and get the illustrat 
answers you need. Everything from emergency repair procedures to tips on bu 
a — building, and your own brand new projects. 
c homeowner's how-to you need! 
MJ o E N КИНЕ К... Mie eck IA Mol et Ms d oce: c 
| — | opportunity of seeing hundreds of brand new, hard-to-find handyman books p: 
lished each year. These include the best how-to books from publishers all over t 
country—along with many original custom-written Popular Science Books, comm 
sioned specially for the Club and offered exclusively to the membership at discov 
Yes, as a member of PSBC you can save up to 50% and sometimes more on many spec 
offered each year... books on: home repair and improvement, house buildi 
, plumbing, concrete, masonry, woodworking, workshops, furniture buildir 
iiir ла, cars and car repair, electronics, machines, technology, insulatiq 
energy savers, and much more. 


Each hardbound Skill Book is in handy 64" x 9:4" form 


L Su Eee 


4417, Heating Your Home 4416. Home Guide t» Solar 
With Wood Heating and Cooling 


As a member of Popular Science Book Club, you get ed 

_first choice of the best new money-saving | 

books from do-it-yourself publishers 
across the country! 


и 
mal 
a 
E 


If card is missing, use coupon or write to: 


P.O. Box 2006, Latham, NY. 12111 


deal in do-it-yourself home repair and improvement! 


How ho de pou Cen 


Each hardbound Skill Book 
published at $8.95 each. 


How Your Club Works 
First, you get four of the hardbound Popular Science Skill Books shown here for just 
$1.00 ми delivery and gamer. Нир па прети card or use the handy | | Р s 
coupon. no money—your sent t away. ! 
Then, about every four weeks (15 times a year), you'll receive a Club Member's bulletin мм. How Do Yr Yur Own Plumbing, Heating. 
describing the coming main selection and alternate books also available. In addition, Air € 
up to 4 times a year, you may receive selected mailings on seasonal and annual prod- 
ucts of special interest to the membership—many at giant bargains! If you want the 
main selection only, do nothing. It will be sent automatically. If you don't want the main How to Build 
selection, or want alternate books, or no books, simply indicate your wishes on the 
handy form that comes with the bulletin and return it to us by the date shown. You 
will always have at least 10 days in which to do this, but in the unlikely event that you 
don't, and you receive an unwanted selection, you may return it at our expense. 
After receiving your joining shipment, your only obligation is to buy four more regular 
selections or alternates at regular Club prices in the next two years. After that, member- 
ship may be cancelled at any time, by either you or the Club. 
Club books are comparable in every way to the original higher-priced publishers' edi- 
tions, yet you may save up to 50% and sometimes more on many special books of- 
fered each year in the Club. To become eligible for these bargains, mail the card today! 


2 Mél: 
Fach book features hundreds of show-how illustrations! TE = 


Home Guide to Hore fne Бин How te bolkd veu How ho make our mwn 


Ё» (haee, Ae LEO NLIS 


4408. How to Build Your 4409. How to Make Your 
Cabin or Modem Vacation Own Recreation & Hobby 
Home Reoms 


guumumum CLIP а MAIL TODAY! Mii 


a f E 
2 Take any Abc books tor$4 00 
E. B as your welcome to Popular Science Book Club : 
P | Please accept my membership in Popular Science Book Club, as Bs, 
a described in the ad, and send me my four Skill Books (listed by x 
number in the boxes below). Bill me later for just $1.00 plus delivery н 
a and handling. As a Club member, | may buy as many Club books a 
as | want at low member prices and | agree to buy four more books 
| within two years. (A modest charge for delivery and handling is added Bi 
m to all Club EB ITA: ) PS/H320 Bi 
Fi ag ڪڪ‎ 38. 1l LE кашыр: Г — E 
"ч i= Name Е 
E Address eI 
3 SETS B cv a 
Look through the Popular Science Skill Books when 
you need help with specific tasks, these patient lid State — _ Zip E 
teachers who don't mind how many times you go back = ler valid aniy (Gc nas members h U.S.A and Canada: Bi 
7 He page can be almost as {нз ыны, аза е Prices in aM will reflect latest exchange rate. 
oe coe ТТТ 
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Drill a water well 
or a free-flowing 
spring in your 
backyard. Have 
l all the pure, 
fresh water you 

| want FREE! 
| Easy to 
operate as your 
power lawn 


mower. 


FOR FREE BROCHURE 
CALL TOLL-FREE 


(Ask for Extension 591) 
Call anytime including Sundays 


OR WRITE TODAY! 


In a tractor, what's beautiful is the way it ¥ 
works. And no tractor works more beauti- 
fully than Power King. Because there's no 
tractor quite like Power King. It's pure 
tractor, tough and practical clear through. 
With all-gear drive for extra power and 


traction. Durable as can be...American- 
built with oversized components. Ground 
clearance twice as high as many competi- 
tors, for big implements and cultivating 
taller crops. In 6 models, up to 18 hp., plus 
25 attachments. That's beautiful! 

see your Power King dealer. Or send 
$1.00 for brochure and dealer list to: 
Power King, 1005-A2 Anoka Avenue, 
Waukesha, WI 53186. C-84 


Power Kinc 


SPOTTING 
SCOPES 


Ü Shorr G eC ) 
Precision Optics From 
CELESTRON*? 


This 90mm (diameter) Spotting Scope is also a 
1000mm mirror lens télephoto! We offer superb 
quality Spotting Scopes, Binoculars, Telephotos 
and Astronomical Telescopes in all price ranges. 
For FREE product, price and ordering information 
send coupon below (or send $3.00 for a detailed 
catalog/selection guide). 


CALL TOLL FREE 1-800-421-1526 
CELESTRON INTERNATIONAL - | 
P.O. Box 3578-PS, 2835 Columbia St. 
Torrance, CA 90503 

Name 


Address 


City 


State 


Train at home for an exciting 
NE..." 3 career as an 
= F e CONTRACTOR 


are time while you train for a 
full-time job. Do odd jobs for friends and nei rs. Save 
money doing your own electrical work. Learn everything from 


repairs and maintenance to complete electrical installations. | 
No previous experience needed. Everything explained in | 
easy-to-understand language with plenty of drawings, dia- 
grams and photos. Tools, materials, test equi included 
with course. Approved for Veterans and G.|.'s. Be ready to take 

almost any electrician licensing examination offered by state, | 
city or county. No cost, no obligation, no salesman will call. 


MAIL COUPON TODAY! i^ 


Electrician School, Dept. PCO13 
ICS Center, Scranton, PA 18515 | 


| Rush free facts that tell how 1 can train at home in spare time to be an і 
| electrician. 
AME | 


| NAME 


| emus = E 


иа 


| Start eder. “SAVE 255 Hurry! 
| BOB MORGAN WOOD, Dept. PO2K9! — 
| 1123 Berdstews Rd., Louisville, Ky. 40204 


INSTALLERS 
Earn electricians wages 
installing safe, energy 
saving-Low Voltage, gas 
light conversion kits. 12 
million nation-wide to 
Convert 
Convert-A-Lamp, Inc. 
7818 Trentway, 

Houston, Tx 77040 

i ТЕ: (ee r 


Discover the world's 
oldest hobby! 


Build this 
beautiful 
wooden 

ship Y | 
model. / | . 


a 
N 


Е 
Е i 


Li 


Wouldn't you love to build this historic ship 
model? It's a true-to-scale, 21" replica of the Swift, 
a Virginia pilot boat of 1805. Well, now you can! 
And you don't have to be a craftsman to do so. 


It Really Isn't Hard 
Even if you've never built a model before, you 
can build the Swift. The secret is in our kit, 
designed especially for the first time modeler, with 
pre-cut parts that make assembly easy. Big, clear 
plans and instructions guide you every step of the 
way through hours of the most relaxing fun you'll 
ever have. And when completed—a museum 
quality model you'll display with pride, with gleam- 
ing brass fittings, walnut planked hull, delicate rig- 
ging—lifelike in every detail. 


FREE TOOLS! 

Start this fascinating hobby, now! Our spe- 
cial offer includes the Swift kit plus all the tools you 
need: miniature pliers, hammer, knife, tweezers, 
drills, sandpaper, glue, and more. You don't have 
to buy anything else. Tools normally cost $19.55, 
but they're уш FREE when you ыу the kit for 
only $39.95 (plus $4.00 handling and insured 
delivery). If less than delighted, return kit and tools 
within 30 days for full refund. 


Credit Card Holders 
Can Order Kits Toll-Free 

Call 800-526-2598, Monday through Friday, 
9-5 EST. In New Jersey, call 201-575-6253. Or use 
coupon below to send check or money order. 

xi EXTRA BONUS! 

," Set of two solid brass cannon on wal- 
nut carriages to be mounted amidship. 
^. $4.00 value, sent FREE with your order. 


Full color catalog illustrates largest selection 
of fine wooden ship model kits and tools available 
anywhere. Frigates, brigantines, other historic 
ships for beginning and advanced modelers. 
$3.00; sent FREE with kit order. 


MODEL EXPO, INC. 


23 Just Road, Fairfield, NJ 07006 


gem a es — m es Тт | 


MODEL EXPO, INC. wr 
Dept. PS-23 E 
23 Just Road, Fairfield, NJ 07006 

Please send kits of the Swift @ 
$39.95, plus FREE tools and cannons. Check 
or money order enclosed. (Please add $4.00 
for handling and insured delivery. NJ resi- 
dents must add 59^ sales tax.) 


O Send catalog only. $3.00 enclosed. 


Name 
Address 
City LA 


State — > Zip 
©) Маде] Faro. Ine. 1990. > 
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Get your Associate Degree at Home! 


bea MECHANICAL 
ENGINEERING 
TECHNICIAN 


А ват al home in spare time. No previous 

\ experienced needed — just a high school 

: jÀ "9 ^ diploma. Now you can get the same 

ч = " training system used by many of 
Fortune 500 ү арры опи to train their employees. 
Fully accredited. Associate degree awarded with major 
in Mechanical Engineering Technology. Learn engineer- 
ing drawing, manufacturing processes, machine and 
tool design. Graduate in as little as two years. Approved 
for G.I's and Veterans, Get free facts Dow. Мо obligation. 

No salesman will c: call. | MAIL Ci COUPON TODAY 


NGS); CENTER | FOR DEGREE STUDIES — 


pm Mechanical Eng. Tech., Dept. PCO13 


Scranton, PA 18515 | 
Send free facts on how | can get my Associate Degree 
| in Mechanical Engineering Technology at home in spare time. 


| Nam 
pects | | т 


| 
د‎ чунину аера ac eme چ ج‎ 


grt Rente sanie 


Popular Science Indexes 
380 Madison Avenue, New York, М.Ү. 10017 


Enciomed a total of $ icheck De money order; Please запо 


Ot! OM OT OFF OFF оте 075 OFF OVS OTe 
($1.75 each) Û All fen indexes (1972. 1981) for $10.00 


State _ инш — 
(Prices above include postage and handling. Allow about 4 weeks for delivery.) 


LJ EI I BD I EB I BR I DI B1 B 1 B E I I I 1 a 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


MAKE CLOCKS 


WITH BATTERY QUARTZ MOVEMENTS 
EARN EXTRA INCOME! 
KLOCKIT OFFERS WHOLESALE 
PRICES FOR MOVEMENTS, DIALS 
: AND ACCESSORIES. 

CALL TODAY! 
(414) 248-1150 


| CKIT T 


LAKE GENEVA, WI 53147 


w-— Er. LITTLE AS | 
‚ 1€ ON THE DOLLAR | 


[ Moneyback Guarantee | | 

EES. CARS as low as $30. BOATS, HELICOPTERS, | 
TYPEWRITERS, TRUCKS. You can still buy over 800, 000 | 
items from the U.S. Government. This manual shows ou | 

[пом to find these bargains in your area аі TREMENDOUS Û 
SAVINGS. Some actual prices... CARS $30, PICKUPS $40.] 

[SHIRTS 226, 50 POWER BINOCULARS $3. and MORE. i 

| THIS NEW 1983 up-to-date directory includes a Bidders $ | 

[ List Application and listing of Defense Sales Offices. Our Û 
BIGGEST MOST COMPREHENSIVE DIRECTORY Only $3.00. 

| Cut out this ad and send to: SURPLUS, DEPT. A327 


| | 4620 WISCONSIN AVE. N. W. WASHINGTON, D.C. 20016, 


А Потока Sleeping MÀ 


Stores Easily on Shelf 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air | 
chambers that hold your body evenly and independently. 


aaa — иин  — кшн 


Please send me the following AIR BED(S): 
(Item 2339) $49.95 


oma 


Turns any room into a guest room. The ideal portable bed ў О Double Size (Item 2354) — $69.95 | 
for holiday and vacation visitors. . . and it stores easily. E pesca Size (tem 2360) 670.06 | 
Take it camping, in your van, on your boat, in your і ee Size T (Item 2374) $99.95 i 
summer home; sunbathe and float on it! | nac fare per ps shipping aa 
Available in twin, double, queen and king sizes. Inflates In ti bc д ga " m 0004) ачр i 
minutes with most air pumps or cannister vacuum. (High- і се. nin Жошы а, spd ‘as ten i 
power air pump available—optional.) Made of sturdy 20 Е М.О. Enci O Cha та а redit css 
gauge poly vinyl, cleane with soap and water. Repair kit and i z a к, смс T aan Ecorse 7 
pump adapter included. | Анин 
Don't be mislead by imitations. Insist on the original, red i Ө үн ышна КАН { 
velveteen, The Air Bed. 10-day Free Trial. If not satisfied, Card No Exp. Date i 
return it within 10 days for refund. Order now! Name 
CREDITCARD ORDERS Nevada Residents Call: & Address і 
CALL TOLL FREE — 800.648.5600 800-992-5710 | city i 
24 HOURS A DAY, 7 DAYS A WEEK State Zip | 
: [ Signature | 
Contemporary Marketing, Inc. Dept. 269/089/05 ў 
Р | 


Í 790 Maple Lane, Bensenville, IL 60106 


ү = а 
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Your home 


| START 
| YOUR OWN 

| BEN MONEY 
Earn Extra income 
Right At A BUSINESS! 


BELSAW q 
3-IN-1 | 
Power Feed 
Power Tool. 


| SEND FOR 
FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor. 
ing, furniture... in all popular pat- 
terns. Rips, pine molda sepa- 
rately... or all at once. Used by indi- 
vidual home craftsman, cabinet and 


contractors and carpenters. 
Never before has there been a 
| three-way, heavy-duty woodworker 
| that does so many jobs for so little 
| cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. Апа is so simple to operate 
even beginners can use it! 
А SEND FOR 
| 30-Day FREE Trial! exciting каст 
NO OBLIGATION-NO SALESMAN WILL CALL 


E picture dmt shops, lumber yards, 
| 


RUSH COUPON  ‘OLEY-BELSAW CO. 
TODAY! KANSAS city, MO. кт 


ae Foley-Belsaw ^ 
90169 Field Bldg. 
a ШЕШ Kansas City, Mo. 64111 
[] YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
> for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 
4 Salesman will call. 


P sas = = 


EARN UP TO 
12 AN HOUR 


IN YOUR OWN( Е 
SPARE <e 

TIME or 
FULL TIME? 


| TILLER USERS... 


Can your machine 
do all of this? 
x Handle with just ONE HAND. 
Ж EVENLY break, turn & till soil. 
x Shred vegetation without tangling. 
| yk Leave NO WHEELMARKS or FOOTPRINTS. 
The TROY-BILT9 ROTO TILLER-POWER COM- 
| POSTER can do all this and more! That's why 
serious gardeners consider it the 
finest tiller available. See for 
yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 


24-page booklet clip this and 
mail today to: 


TROY-BILT® Tillers 
Eos St. & 


T OUR pm пою by accented is 
[ |] 


turn your Spare time into big Cash ү 
Profits with your own Complete 
Sharpening Shop. No selling . 

no previous experience needed. 
Our famous Sharp-All and 
show-how instruction set you up 
to make $200, $500, $700 a 
month CASH sharpening Saws, 
Knives, Scissors. Lawnmowers. 
Shop and Garden Tools all 
cutting edges 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business. 
how we help you grow, how 
we'll finance you. 


movanre Roto Tiller-Power iem 
1 At & 90 Ave., Troy, М.Ү. 12180 | 


Please send the whole wonderful story of TROY- 
BILT& Rete Tillers including prices and OFF- | 


Send lor FREE details — mail coupon below or postcard TODAY’ 
Foley Beisaw Co. 60135 Field Building, Kansas City, Mo. 64111 


SEASON-SAVINGS now in effect for a limited time. ойысы 
ч Р No Obligation...No Salesman Will Call 


(Please Print Clearly) 
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. that work, too! 


THE FUN ACHINES , 


Es EM are Dower by 5 hu to 16 rs Р 
| , American-made еп mes 
къ Engine is complete 
eer „ sembled, frame is w dud I8 
Was and painted. You just bolt й 
ES everything together 
and start riding. 


E» a =. 
AN EN. Sox 
b "a 


MODELS 


T Kit priced from 
DE $479.95 to $1279.95. eset CY | 
MODELS For a FREE color brochure SUPER TRYKE 


with complete details, write or call: 


„Саг | Heald, Inc: ПС. pept.owk, P.O. Box 1148, Benton Harbor, MI 49022 
Call TOLL FREE 1-800-253-1030; in Michigan call 616/849-3400. 


EB NE иш иш киш ш 
More Boat Less Money — 


9' FT" SE B just $239 T 
Really 3 boats in 1, the Sea Eagle 8 can (W /7 < 
be rowed, sailed or motored on lakes, 
rivers and oceans. Free color brochure. 
Sea Eagle, Dept. PS32B, St. James, NY Y 
11780. Or phone 516-724-8900. | 


DOCTOR CUTS HOT WATER 
BILLS IN HALF k 


Dr. Chamberlin installed a 

new THERMAR TANK- 

LESS HEATER and cut hot 

water bills dramatically. 

Thermar demand systems have NO storage 
lank to "leak" and waste costly heat and 
energy Instead, they produce hot water on 
demand — and for aslong as needed. They can 
never “run out" Won't leak water either like 
ordinary tanks, Big savings possible plus better 
service. Get all details and Energy booklet 
FREE. Write today! 


THERMAR 


mmm eam E 
SST KGL = 


Johnson Powertech 
Dept. P523 Melrose Square 


Authorized Distributor 
4R Ranch Rt. 1 Вох |34167 Wimber 


For More Information: 
у, Texas 78676 


Greenwich, Connecticut 06830 
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THE PROBLEM 
SOLVERS 


Mitchell's 
Flexible 
Abrasive 
Cords & 
Tapes 


Mitchell's flexible cords and tapes are im- 
pregnated with aluminum oxide or silicon 
carbide abrasives. They can be used on 
metal, plastic, or wood to deburr, grind, 
polish, and finish those hard-to-reach holes, 
slots, grooves and curved surfaces. 


INTRODUCTORY SPECIAL 
3 З pe п рори of aluminum oxide tapes 
pproximately 25 feet each. 
Er биш «53 (round) *56 (flat) 
SEND TODAY — Only $12.00 ppd. 
DISPLAY CARD with 13 samples $1.00 
Free with order. 


E.C. MITCHELL CO. INC. 
P.O. Drawer 607, Dept. PS23 
Middleton, MA 01949-0907 


110 VOLT A.C. GENERATORS 
| special price while they last. Up to 50% off. 60 cycles, 3000 
| watts, Wt. 27 pounds, 5" x 10", fanbelt driven from car or 
pickup. Operates T.V. all power tools. Over 18,000 in ser- | 
vice. Guaranteed 6 months, $406.00. Special Price Now 
$99.00, add $9.50 for postage and handling per unit. Send 
на, This is our 33rd year. 
Р.О. Box HOPS, 2821 : d 79 
exas 79100 
CEA, 


Always Include 
Your Zip Code 
When Answering Ads 


Learn more 
about 


FOREDOM 
MINIATURE POWER TOOLS 
Professional Quality 


Professional Results „ag ; 
erations faster 


with Foredom's * | е | 
truly versatile flex shaft driven power tools. 
Powerful 1/10 hp motor, your choice of speed 
controls, 15 different handpieces, hundreds of 
accessory tools for cutting, grinding, buffi 
polishing, sanding, deburring, and much, 
much more. SEE YOUR DEALER OR SEND 
NOW FOR COMPLETE CATALOGS. 


Yes! Send me your catalog and 


You'll do more op- 


/FOREDOM 


THE FOREDOM ELECTRIC CO. 
Bethel, CT 06801 Dept. S 


[| 
name of nearest dealer. | am inter- 1 
ested in: [] woodworking, Г] metal- т 
working, (] modelmaking, [] gun- - 
smithing, ( ] jewelry, Г] miniatures, 1 
mo] ————— ——9 : 
Name - 
Street - 
City I 
à 
SiBlB.. —— Pi i 
i 
i 
| 
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Marine Surplus Sale? 


OTICE 


(all in original casings eee 


MARINE HEAVY-DUTY 
TRUCK, BOAT & AIRCRAFT 


Starting midnight tonight— Marine 
surplus will accept orders from read- 
ers of this publication for Marine 
Heavy-Duty Tarpaulins. Each of these 
‘Lifetime Tarps,’ (all still in original 
casings), are constructed of high- 
density 1000D polyethelene weave 25 
per sq. in., waterproof, mildewproof, 
rotproof fabric—the same thick, 
'strong as steel' specifications re- 
quired to withstand heavy-duty action 
in ocean storms, jungle downpours, 
blazing tropic heat or even 100-below 
zero cold of high-altitude flights. Each 
is designed to withstand water pres- 
sure of over 1000 Ibs. per sq. in.— 
and raging tornado-force winds of 


ARPAULINS | 


to be offered to the public 
Starting Midnight Tonight? 


250 m.p.h. (a force greater than any 
maritime vessel is ever exposed to). 
Each of these marine life-time tarps 
also features double stitched hems, 
reinforced triangular corners, rust- 
proof grommets every 3 ft., nylon 
naval rope; and are so watertight they 
are hurricane-proof! 


Recommended for all sorts of heavy- 
duty civilian uses; for yachts and sail 
boats, for cars and trucks, for farm 
equipment or outdoor furniture, 
pools, plus all bulk stored materials 
exposed to the elements. GUARAN- 
TEED FOR LIFE or free replacement at 
any time. ORDER TODAY! 


**** SIZES AVAILABLE FOR THIS RELEASE * * * * 


„ш IS m $22 
* [112 x 25........ $29 
к ТОЮ E ONES $34 
х (120 x 30 — $47 


ЖЖЖЖЖЖЖ 


120 x40. s $61 X 
[125 x 45........$84 * 
[1230 X BO is $135 »% 
» 
» 
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IMPORTANT: INDICATE QUANTITY 
OF EACH SIZE TARP DESIRED AND 
ENCLOSE THIS NOTICE WITH YOUR 
REMITTANCE. 

(PLUS the following freight and cas- 
ing charges: $5 for each 12 x 16, 
12 x 25, or 20 x 20 tarp; $6 for 
each 20 x 30 tarp; $7.50 for each 
20 x 40, or 25 x 45 tarp; $15 for 
each 30 x 60 tarp). Purchase price 
refunded in full if not completely 
satisfied upon receipt of your Ma- 


MARINE SURPLUS DEPOT rrNn-: 


Box 9800, Port Washington, NY 11050 


rine Lifetime Tarps. LIMIT: 10 (ten) 
tarps per address, no exceptions. 
Send appropriate sum together with 
name and address or should you 
wish to charge your order on VISA 
or MASTERCARD, give credit card 
name, number and expiration date. 
To avoid disappointment or future 
regret, you must place your order 
immediately. Enclose this original 
notice with quantities indicated 
above. ACT NOW! 


"t 


NOW! Get i in оп ше 
PROFITS i In... 


SMALL sg 
an z^. ^ Ne b 
ENGINE e 
ty 
LC ^ Pur 
REPAIR! CAR 


Work part time, full time — money makin 
right at home — we help иш жы, 
you every step of the way. 


No doubt about It... as a small engine pro, you can cash in 
оп the huge demand for qualified men in one of America's 
fastest growing Industries. "You'll be able to command top 
sd Bees ha TOR ою STLA par i —and that's 
IE А Ош une oem on much on ЕП NO Бу 
hours work, qe par, engines and accessories 
will add even more to the p 
Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are in Use Today! 
That's the official count from the Engine Service Assn.. 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 


E: E 


Professional 
Tools And 
| Equipment 


PLUS 


a 


Ties 


Pa oM EE 


mai 


E Ee E. E. 
8 л Д me M я d сна 9 
et 


` . AN YOURS TO KEEP- 
_.. All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully are ame clear i 
can't go , and with our famous ‘lear 
you get practical he маат едед а n d show p 
ы) to bal aie Ed ое ве to get supplies 
all [^x inside tricks of the trade you need to 
on success right from the start. 


Send for FREE Facts — Do К TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) fo receive full information 
by return mail. 


RUSH COUPON TODAY 
Foley-Beisaw Institute 
50143 Field Bullding 
Kansas City, Mo. 50121 


-—— m шш эш иш —— Um y 
g FOLEY-BELSAW INSTITUTE 


i 90143 FIELD BUILDING 
KANSAS CITY, MO 50121 


please send me the FREE booklet that gives 
1 TJ b about starting my own business in nal 
{ нее Repair. | understand t is No Obligation and 
П that No Salesman will call on me. 


Rare TECHNICAL 
IBOOKS! 


Incredibie "how to" books! 


AUTOMOBILES 


DMIOBILE RETUNING FOR MANXI- 
[ЕП ECONOMY. Simplified techniques 
заве MPG 50+%! DETAILS FREE! 
hneering, Box 1506CC, Princeton, NJ 
10. CALL TOLL FREE (800)-526-0907. 
ording) 


MILEAGE VAPOR CARBURE- 
. Complete working plans. Kniess, 
PS, Bowling Green MO 63334. 


ECYCLE MOTOR OIL... Instructions 
J. Formula, Dept. PSC, Menominee, 
higan 49858-0392. 


АН Mileage Carburetors. Free De- 
в. Box 89, Draper, Utah 84020-0589. 


FTY gasoline saving practical tips. No 
pets pays for itself. Send $5.00. SAV- 
AS, Suite 1000, 4600 Park Road, Char- 
е, NC 28208. 


MILD YOUR OWN “200 MPG CARBU- 
DRI" Join 60,000 determined Ameri- 
з. Factual Report reveals documented 
Mage, proven principles. Rush $1.00. 
earch-PSF, Box 184, Antioch, Tennes- 
37013. 


ASTIC ..! Ubuild Money/Gaso- 
-Saving Gadgets — FREE Catalog — 
Pero Box 41300-B11, Tucson, AZ 

-1300. 


J BODY repair made easy. 12 page 
et. $4.95. "Auto Body," P.O. Box 405, 
Iboro, MA 01752. 


15% MPG minimum GUARANTEED. 
ey Back) МО BULL! Working unit. 
ıe report +47%. $269 postpaid. Dis- 
utor Inquiries also welcomed. * MPG. 
641PS, Chesterland, OH 44026. 


DO MPG Pogue carburetor. Patent 
wings, instruction - $3.00. МАНМЕ, 
, 9601, Daytona Beach, Florida 32020. 


448 | поа еп £CIEBMCE 


Discover hundreds of manuals, industrial handbooks, 


V Learn about plastics, carbon-graphite com- 
- posites, injection molding and moral 


ee eT 


“MORE POWER TO YA!" 
“MORE POWER TO YAT" Conteins full patent text 


sist it کا‎ ey el Lin Fo 
NASA - Ford - 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


CRUISE CONTROL Install yourself elec- 
tronic unit fits most autos, trucks RV's. 
Send $99.50 to: LYNN'S, 10342 Garden 
Grove Blvd., Garden Grove, CA 92643. 
State type vehicle stick or automatic. Cal. 
residents add 6%. 


HYDRAULIC JACK Repair Kits, Parts 
and Supplies. Catalog $2.00. Hydraulic 
Jack Packing & Tool Co., General P.O. Box 


| 8, Staten Island, NY 10314. 
PROFESSIONAL - Mechanics’ tools and 


manuals. Free details. P.O. Box 608, 


Clearfield, UT 84015. 


IGNITION KILL SWITCH KIT. Car 
WON'T start. Complete parts and 
instructions $10.95 Odessa International., 
Box 246, Dearborn, MI 48121. 


REVOLUTIONARY SNOW CHAINS! 
New from Europe: high-tech Milz-Ring; 
mount in seconds without jacking up or 
maneuvering vehicle, even if stuck. Free 
information from importer. Advanced 
Technology, 6265 Little Applegate Rd. 
Jacksonville, OR 97530. 


MELT METAL! 
Learn 


how you can tum an old pail and a 
blower into a powerful furnace that can melt 
go- 


y Publications Box 12-GD 
BRADLEY IL 60915-0012 


Send s catalog! I've enclosed $1.00 US & CAN ($3.00 foreign) 


FELT 
тас», 
К ы: 


Е г 
еза A 


Instant 
fractions 


bra, geometry, trigonometry 
through calculus. Tackle 
any math problem even il 
finished high 
school. Basic and advanced 
math taught in terms of 
everyday experience. Clear- 
ly presented step-by-step 


VALCO Dept.899*Box 2012, New Rochelle, N.Y.10802 


CLASSIFIED OPPORTUNITY MART 


you never 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
per FREE catalog today. Boomerang- 

an, 812 Park, Monroe, LA 71201. 


. Catalog 
as Cruces, 


EXOTIC MITES and Strin 
$2.00. SRACO, 2249 Hixon, 
NM 880065. 


EZ-1 ULTRALIGHT AIRCRAFT 85% 
Scotch taped together, all aluminum, low 
cost. Information $1.00. Dept. 1N, 1326 N. 
Westlink, Wichita, KS 67212. 


BOTH ABOVE BOOKS: only $14.00. 


HELICRAFT, Inc. 
Р.О. Box 16488-A Baltimore, MD 21217 | 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $9.95. Aero-Projects, 
Box 5118P5, Clinton, NJ 08809. 


FT Plans, Catalo 
Universal Hovercraft, Box 2&1, 
IL 61242. 


$1.00. 
-ordov a, 


FE oso ELECTRICAL 


Ы اع‎ $8 ED" 
employees. Fully accredited. Associate Degree 
jor in Electrical Engineering Technology. Master the technology 
of electricity and meet the increased demand for trained engineering 
technicians nationwide, Graduate in as little as two years. Approv- | 
ed for G.I.'s and Veterans. Get free facts now. No obligation. 
| arm | Mo salesman will call. Saad for FREE FACTS. 


CENTER FOR DEGREE STUDIES о 


= diploma. Now you can get the same train- 


ELECTRONIC 
| No 


ENGINEERING 
TECHNICIAN 


Learn at home in spare time. No previous | 
experience needed—just a high school | 


ing system used by many of the Fortune 
corporations to train their 
awarded with ma- 


i NCE ww | Electrical Eng. Tech., Dept.PCO13, Scranton, РА 18515 | 
* Send free facts on how | can get my Associate Degree in Electrical 
| Engineering Technology at home in spare time. І 
wm Ap — | 

State = ai. 
اا 9ے‎ -— ‚иы — s -— s — e ШЫ o o ЫЕ IL I J 


impre IM Hr: 
SIMPLE Teacher 
New Short Cut Math Skills in Only Weeks 
-10 minutes a day ...for Higher Pay Jobs. 


with Math book 


"Math-Wizard" ' 


Get the Right Answers ina $ 
Flash Without Paper or Pencil! 
answers convert 

into decimals, 
percentages апа reverse, 
Plus other tough math pro- 
blems solved in a jif 


One volume contains all 
| subjects—arithmetic, alge- 


| and illustrated. Learn theory 
and practice from "scratch", 
"brush-up", or reference. 
Summary makes review 
easy. Track your progress. 
Catch errors instantly. Pass - 
civil service and job tests. А 
must for all office, sales, in- 
dustríal jobs, home finances. 
Send $9.95 plus 95e for 
shipping. 30 day Money 
Back Guarantee. 


ty! 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 


Brochure. RDA, Box 873-N, Concord, NC 
28025. 


ANTIGRAVITY AND UFO'S PROPUL- 


SION SYSTEMS RESEARCH COMPENDI- 
UM, Free Brochure. HEER, Р.О. BOX 
5321, Springfield, VA 22150. 


GRAVITY 
LEVITATION 
BUILD 


Ve Me Sen Meng ut. 


| schematics, 
mance charts A more in PRIMER VOL. 105 
VISA/MC 


$20 ppd. GUARANTEED! add $5. | 
$10. TECHNOLOGY, Box 132-A, Eureka 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1982 Bargains..all sizes.. 
$1.00 handling . . Scott-McCulloch parts .. 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30', Molded fiber- 
pam hulls and decks come factory assem- 

led - you install factory supplied interior. 
Save half factory-built cost. Mo experi- 
ence required. 48-page catalog - $1.00. 
Luger, Dept. AC-83, 3800 West Highway 
13, Burnsville, Minnesota 55337, 612-890. 
3000, 


FREE Plan "Gloucester Gull" Rowing 
Dory: Brochure/Photos (99) Plans Power 
& Sail 10'/45', only $2.00 Air Mail $3.00 To: 
GAS SAVER DOR'Y/SKIFFS, Вох 720, Gal- 
veston, TX 77553. 


Continued from page 158 
BOATKITS - PLANS - PATTERNS - 
FRAMEPACS - LARGEST CATALOG - 300 
Designs 8'/80' - Plywood - Fiberglass - 
Steel - Strip Planking - POWERBOATS - 
Inboarda - Outboards - Cruisers - Sport- 
fishers - Hydroplanes - Runabouts (KAY- 
AKS CANOES - Large Selection - Plywood 
- Fiberglass) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - FIBERGLASS 
MATERIALS - Cloth - Resins - Foam - 
CATALOG 22.00 “Includes FREE 
Materials Brochure - Equipment - Rig- 
gingsails - (Book “AMATEUR BOAT- 
BUILDING" - Fiberglass - Plywood - Wood/ 
Epoxy $6.00. CLARKCRAFT - 16-5 

Aqualane, Tonawanda, NY 14150. 


SAILING for beginners $3.00 stamped 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa, Master 
Card, American Express or Diner's Club account (give num- 
ber & expiration date). First word in bold capital letters, rest 
of ad upper & lower case. Other bold cap words, $1 per word 
extra. Bold headline or white space, $29.50 per line. DIS- 
PLAY-CLASSIFIED $403 per inch, per month. Advertisers 
using a P.O. Box number must furnish complete name and 
street address for our records. CLOSING DATE for April issue 
(on Sale March 15) is January 28. Send orders to Mary C. 
Ansbro, Classified Adv. Director, Popular Science, 380 Mad- 
ison Ave., New York, NY 10017. 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass 
$1.00, Whittemore, Box 2065X, Hanove 
MA 02339. 


PAXTON'S OUR NAME, HARDWAR 
OUR GAME for furniture and lamps. 1 
source for special items. Catalog $1.8 


| Paxton, B-28, Upper Falls, MD 21156. 


MAKE TOYS- Plans, Kits- Hardw 
Wheels, Parts, Dowels- Catalog $1.0 
Cherry Tree Toys, Belmont, Ohio 43718, 


LARGE selection of plans. Furniture d 
signs, loom, spinning wheel, clocks, do 
houses, crad es, toys, alphabets, bir 
houses, weathervanes, kites, and mo 
Catalog 50¢. Craftplans Co., Rogers, Mi 
nesota 55374. | 


self-addressed long envelope, Stoy Enter- 

prises, Dept. Nei PO. Box 181, Breinigs- 
ville, PA 18031 
BOAT PLANS - FRAME KITS - PATTERNS 
Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportfishers. Easy, proven methods 
include instructions especially for amateurs to 
assure professional results. NO LOFTING! 
"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books. Send $2.00 for HUGE 
144-page catalog or $4.00 AIRMAIL. Includes 
FREE "BOATBUILDING SUPPLIES” bro- 
chure. GLEN-L MARINE, 9152 Rosecrans, Box 
756SP, Bellflower, CA 90706. 


8 BATTERIES, 
GENERATORS, ETC. 
NEW! NOW WHO ELSE WANTS A FLASHLIGHT THAT 
NEEDS MO BATTERIES. 


YOU GENERATE YOUR OWN ELEC- 
TRICITY BY SQUEEZING THE GRIP LE- 
VER. Always ready! Provides an emer- 
ency light when you need it! LSE 
OR YEARS WITHOUT BUYING BAT- 
TERIES! Handy size, 5x2 inches. 
‘SHIPPED PROMPTLY ior $10.95 POST- 
PAID. (Mo C O.D, Please Send 
Check or M.O.) Satisfaction Guaran- 


wee Dr, Money Back. ORDER YOURS 
T AY! 

С.Е. HEARN COMPANY 323 FRANKLIN BUILDING 
SOUTH, M al Dept. HT465F CHICAGO, ILLINOIS 


FIX your own washer - dryer - dish- 
washer! Easy photos - drawings reveal 
how to save money! Write: Kings #psb, 
406 West Camino Heat Arcadia, Califor- 
nia 91006. 


SURVEILLANCE ELECTRONICS. Build 


your own. Details Free. Lextek Laborato- 
ries, Box $8485-A, Silver Spring, MD 
20907. 


LOCKSMITH reveals "Secrets of Locks” 
- illustrated booklet. $1. Rogers Alan, Box 
16434P, Memphis, TN 38116. 


YOUR OWN 20А GOLD claim subject to 


mining laws. Nominal filing fee where, 
how, EN т information $10.00. 
Clama, P Box 91, Big Oakflat, CA 


SATELLITE TV 
BREAKTHROUGH 
| ONLY 
1.8 METER YE AE і 


(5.8 foot diameter) 


We are the Fifth 
Largest Military 
Earth Station | 
Manufacturer 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
pan and instructions, plus details on sate 
drogen storage and pura ea, A hydrogen 
FREE Complete package: only $10 
RESEARCH & aisi фонт 
Post Office Box 873 
Concord, North Carolina 28025 


PHASER 
A new self defense invention that generates a 


force field of real protection multi shot capa- | 


bility. Comes with working phaser -- belt clip 
don't leave home without it. Send $29.95 
to: 
A&M Research, 
7844 Ducor Ave., 
Canoga Park, CA 91304. 


WOODCARVING 
KITS 
European type Rough-outs m 
available in U.S. 9 x 8" Teddy Bea 
plaque $20. New 1983 catalog $ 
or FREE with order. 


* 


6 


Hortes ; 
3386 5 290th St. (Dapt. P4) 
Auburn, WA 98002 


12А FOR THE HOME 


ALUMINUM WIRE—WHAT TO ЕИ 


Testin company has the answers in 4 


omeowner's manual. $9.95 po: 


БАШ, Technical Dynamics Corporatio 
402 Riverside Drive, 
1122. 


Pasadena, 


FETTE "SCISSORS 
FSH SCALE REMOVER (ү REG. 
DR STEAK GUTTER | БУИ $12.95 
WIE CUTTER T BOTTLE OPERER 
wer тариа — NOW 
Ай WARE . rta SAOS 
ondas eiie: SEWRE Delivery 
Siainiess steel е than 12 functions, parates into | 


| 2 gadgets. Perfect for бои and kitchen 


Send Money Order or Check (0: 


CCE Co. e P.O. Box 42314 e Cincinnati, Ohio 45242 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Supplie 


in the World. Free Literature. Pyramid Products, De 


neg | 
i E CA Eni {гае heat & power. Send for ener y Ency M, 3736 South Tth Avenue, Phoenix, : 
9 ELECTRICAL - No More Monstrosities! Our new patented 1.8 Enjoy free h Complete list of Mfg., cost, specifica- 85041. 
SUPPLIES & EQUIPMENT meter antenna with gun laser surface tolerance is | tions. on most alternate sources of energy - Plus 


the most perfect antenna made in the world, . 
Plays like a quality 3 mater . 
motorized! 


SILVO Hardware, 188 PS ot Hand. 
Power Tool Catalog $1.00 

2205 Richmond 5t., Philadelphia, 1 م‎ 
19125. 


4" METAL Cutting Lathe $83.50. Tai 
15048 Proctor, Industry, CA 91746. 


PRINTED CIRCUIT BOARDS From your 
sketch or diagram. Free information. 
Budget Circuits, 6201 Hilston, Austin, TX 
T8145. 


‚ Roof mount 


OUR 96 PAGE 
ye) TECH BOOK 


Catalog of Plans. Books available, plus free sola 
collecter plans included. — $5.00 
Energy Service 


14A Hughey St., Nashua, NH 03060 


11 DO-IT-YOURSELF 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


HENLEY;S 20th Century Book of 10,000, 
Recipes, Formulas and Process for every- 
thing used in home, farm, workshop, -or 
Industry, Satisfaction Guarantee. Send 
$15.00 to: Nile Corp., 14a Hughey St., 
Nashua, N.H. 03060, 


ЮМ GENERATORS create Mountain 
Fresh Air electronically. Better breath- 
ing, Vitality claimed, Also Kits, PROFES- 

SIONAL  IONIZERS, 2146 Wellington, 

ichita, KS 67203. 


FURNACE REPAIR. Fix your own, save 
money. Professional shows you how on 
video cassette. Specify oil, gas or electric, 

"HS/Beta, Send $69.95 eck or m.o., 
Dave's Servicemaster Buckley, WA 
8321. 


SA REDUCED ... 
ONLY $6.00 


SPACECOAST ноч", 


RESEARCH CORPORATION 
P.O. BOX 442-B 


ALTAMONTE SPRIMGS, FL 32701 33 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 


vices, super sensitive directional mikes, low! 


and high powered lasers, micro-mini-voice 


transmitters, ultra sonic devices, super ps | 
e- 


voltage generators, intrusion and sensing 


vices, scientific personal protection items, 


and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC, 


Dept. S1, Box 716 Amherst, NH 03031 


^ AMAZING <. 


SCIENTIFIC and ELECTRONIC 
ln. DEVICES 1 


PHASER shockwave and invisible FORCE 


"en UNT E EE lor weapons, cut- 
| ting, burning, c writing. holog and 
special $. A rag генен 

and detectors. PLASMA, RON VOLTAGE. 


HIGH FREQUENCY TESLA COILS and LIGHT- 
и E اد‎ "n. TRANSMITTERS and CON- 

€— telephones, intrusion 
detection, nature li ng, PLUS PLUS INFRA- 
SONICS, ULTRASONICS ENERGY, CHEMICAL 


INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


| 0.0001” graduations 


тоц. FREE | inde Ge 
| озб зш | . Emporia, Ks. 


LATHES F TO 15". M LS = 
DRILL PRESSES, GRINDERS 
E ATHE CATALOG $1. 


MILLING, 2100P Seima Road | 


Trip THREADING, оми, Ohio 45506 


BORING, DIVIDING 13) 322-8502 


.satin chrome finish . beautiful wood 


Satisfaction Guaranteed 
Call or write for free brochure 


15A pes SAVING 


KEROSENE HEATER ODORS А 
NOY PREVENT FREEZE-UPS MONITO 
TEMPERATURE BY TELEPHONE. H& 
Manufacturing, Box 148, Haddi 
Heights, NJ 08035. 


ELECTRICITY & Your Home. How-To's, 
‘ost Efficiency of Gas, Energy Tips. $5.00. 
LaCoste Associates, 1600 amilton 
Bridge #101, Milton, Florida 32570. 


BUILD your own airplane. 260 page cat- 
alog illustrating award winni ing designs, 


ж —LASERS UNLIMITED 
e RUBYL 
e BEGINNERS LASER VISIBLE RED and IR . det 00 


GREAT SAUSAGE RECIPES 
e TE 
.and fish. Over 100 recipes. | 


i e LASER PISTOL and RIFLE ............. 10.00 hnius аа Pan As C OQ Q—— 
анан pow Beek i. Fullerton CA and supply e VISIBLE RED LASER LIGHTGUN. . ....... $10.00 OIL CONSUMPTION HIGH??? Bookl 
H2639, ion. e MULTI COLOR LASERS ............... $10.00 on do-it-yourself installation of Gover 

e LASER LIGHT SHOWS . . $12.00 ment approved fuel saving FLAME R 


"MINI CAP CHARGER FOR LASER WEAPONS" 


` LASERS UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


NEW! ... REPAIR ANY TV .. . EASY. 
M Research, Box 517Y, Brea, CA 
b2621. 


TENTION HEAD OIL BURNERS. $9. 
EMJ, PO Box 56, West Medford, M 
02156. 


ecaciieex 3083 | 348 


SAVE 20+% OM HOME HEATING OIL 
OST WITH INDUSTRY PROVEN FUEL 
KTENDER. DETAILS FREE! TECHNEER- 
IG, BOX 1506T1, PRINCETON, NJ 
8540. CALL TOLL FREE (800) 526- 
BOT. (RECORDING) 


ELECTRIC BILL SAVINGS: Guaranteed, 
egal, Effective. Complete manual $5.00. 
aoe -2, Box 2261, San Bernardino, CA 


SAVE WATER AND ENERGY. Our 

ower flow control valve was tested by 
oplar Science (8/77) and outperformed 
.95 models. Only $2.00 or 2/$3.00 ppd. 

SG, Box 22533, Cleveland, OH 44122. 


CUT Home Heating Costs 55 Ways. Mon- 


r Making portunity Included, Just 
1.00. Perry, Box 3637, Springfield, MA 
1101. 

“LOG PLANS" 


SPLITTER 
| Ton, Hydraulie, Professional Designs, 
.95. Tangent Designs, Box 572, Potts- 
"wn, Pa, | A 19464. 


YOUR attic can provide cool in summer, 
armth in winter. No operating ex өреп, 
10.00. Dept. PS1117, McLindon, Р.О. Box 
Т, Arlington, VA 222 10, 


WEATHERIZE your home. Save ca$h. 
end for free details and energy saving 
ps. Box 1305, Joplin, Missouri 64801. 


REDUCE FUEL COSTS! Alcohol Still! 
Г&С, Box 251-Р52, Redan, GA 30074. 


GENERATE ELECTRICY with unmodi- 
(d induction (washer type) motor. Re- 
(rae electric meter. Simple! Legal! 
istructions $3.95. E.P.S. Box 3572, Shaw- 
(e Mission, KS 66203. 


EARTH Shelter$, RR2, Qualicum B.C., 
OR - 2T0 Canada. Mail $6.00, Dozens 
roven Design$. 


WOOD BURNING SAVERS MONEY 
rinted Revealing Report! $2.00 Rush! 
avery, RD#2, Box 623-A, Uniontown, 
A 15401. 


GHT BULBS CAN LAST 81/2 YEARS AND 
INGER. Nickel size electronic chip in- 
‘rted between bulb and socket extends 
'e of bulbs 75,000 hours. SATISFACTION 
UARANTEED! $3.00 ea., 5 for $14.25, 10 
r $21.00 помреш. WESTERN, Box 2063, 
esperia, CA 982345 


58 ALTERNATE ENERGY 


HYDROGEN, oxygen-Electrolyzer con- 
ruction plans $10.00. L. Spicer, Line- 
lle, Iowa 50147. 


INEXPENSIVE WEEKEND PROJECT re- 
ices home heating costs. Illustrated So- 
r Air Heater Construction Manual. 
roven design offered by non-profit orga- 
zation, Plans approved by Arkansas 
mHA. $5.95 postpaid. Components also 
'ailable. Office of Human Concern, Р.О. 
ox 756-Р5, Rogers, AR 72756. 


SOLAR COLLECTOR INSTRUCTIONAL 
DOKLET. Easy step by step instructions 
implete list of materials and tools. Send 
1.05. Sunwise, Р.О. Box 6, Union, NJ 
USS. 


REE ELECTRICITY from the sun! Excit- 
ig 24-page catalog of photo-voltaic panels, 


'stems, and equipment for everything from | 


ys to full household power. Plus many other 
ientific items. Send $3.00 (credited on first 
15 + order) to: 
ENERGY SCIENCES, 
Department CPS, 
Rockville Pike, 
Rockville, MD 20852. 


Extract abundant free energy anywhere 

using permanent magnets. Know the 

truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 

RESEARCH & DEVELOPMENT 
PO Box 873 
28025 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 
; Components; 


Concord. NC 


31886 or send $1.00 ppd. 
COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


150 | RNP OB 5$Г1ЕМГЕ 


15C HOME HEATING 


FUEL SAVERS 
GAS WATER HEATING $$$ SAVER - 
40% + more! Thermal Attachment - 3-yr. 


Guarantee. Details Free: Perry Market- 
ing, Box 303-PS2, N.Y.. NY 10021. 


16 PLANS, BLUEPRINTS 


HOUSE PLANS, Economical floorplans, 
material lists, WORTH HUN DREDS, $4.95. 


627 Highland Place, Neosho, MO 64850. 


HOT TUB with JETS! Build from domes- 
tic parts for $600! SNOWPLOW build re- 
mote controlled hydraulic for $250! Send 
$4.00 each. PLANS, 27313-5 Mesa Dr., Ev- 
ergreen, CO 80439. 


17 BURGLAR/FIRE ALARMS 


INTRUSION ALARM portable, electron- 
ic guaranteed. Send $19.95 free brochure. 
Winfield Products, Box 672, Los Altos, CA 
94022. 


18 CAMERAS & PHOTO 
SUPPLIES 


SAVE $$$. Егее Photogra E Catalog - 
35mm, Super 8, 16mm, Videocassettes, 
Supplies. Superior, 442-523 Wells, Chicago, 
IL 60610. 


21 HOBBIES/COLLECTIONS 


equipment. Send $2.00. Merrell Scientific, 
1665 Buffalo Road, Rochester, New York 
14624. 


22 JEWELRY 


CLOSEOUT Jewelry. 556 dozen. (Cata- 
log .25¢). ROUSSELS, 107-1635 Dow, Ar- 
lington, MA 02174. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious Collectors 30,000 
Indian Artifacts, Pots, Spears Axes, 
Slate, Beadwork, Caddo Tradi ing, Box 669, 
Murfreesboro, AR 71958. 


5 FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
(REFUNDABLE): GWAG, Box 193, Brook- 
field, Wisconsin 53005-0193. 


№ 


ҮЙ 20th Century Book of 
Je: 10,000 Recipes, For- 
mulas & Processes 
(Latest Edition! 


instruc- 

i tion that can ze you 

- 4. thousands, or make you a 
fortuna! Housewives, man- 
ufacturers, farmers, handy: 

man, home experimenters, 
electricians, chemists, 


people io every walk of life, refer to Henley's 
daily, In this gold-mine of a book, you too will 


find formulas and recipes for almost every thing 
used in the home, farm, workshop or i ry. 
Discover the trade secrets of thousands of 
commercial products—laarn new money -sings 
and exciting way of elgg Bore a As wangen: 
gable as a dictionary sction guaranteed 
900 pages hard cover-cloth binding. Onlv 
$12.95 plus $1.75 postage & handling. 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-65 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 


CHEMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402- ‘0748. 


EDUCATIONAL Material - easy to read 
and understand synthesis гаросе (Р-2-Р, 
DMT (specify), etc.) Apex Publishing Co., +i 
P.O. Box 845, Times Square Station, New 
York, NY 10036. 


SURPLUS Lab Hatta EG aim 
Catalog; $2.00 (Refundable): Technomies, 
Box 6736Y, Titusville, FL 32780. 


CATALOG $1.00, Surplus Lists. Labora- 
jary MN, Box 161-B, Brighton, MA 
021435. 


1000's OF CHEMICALS 
LOW Prices Glassware Send $2.00 for cat- 
alog or call for orders/prices. Chem-Lab 
pq e 13814 Inglewood, Hawthorne, 
250. 213 973-2391 


| 83B/PS, Box 391, 


FANTASTIC! 1983 Catalog, 225 pages! 
Thousands of chemicals, glassware, 
equipments! Educational projects GOLD/ 


| SILVER Electroplating and test kits! 


Plastic Embedding! $2.00. Aldrich Scien- 


tifie, P.O. Box 675-PS2, Helotes, TX 
78023. 
26A OPTICS 


TREASURE of quality telescopes, binoc- 
ulars, fiber, lasers, audiovisual, military 
components, instruments. Catalogu 
pte T.R. Ine, Box 65, Mooers, NY 
12958. 


27 PLASTICS 


CASTOLITE Liquid Plastics. 
clear, colors. 


Crystal 
For casting, embedding, 


| coating, fiberglassing; in industry, labo- 


ratories, craft work. Reproduce your de- 
signs with our mold materials. Profitable. 
Illustrated Catalog $1.00. Castolite, Dept. 
oodstock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING - 


: EL HOMES 


tion Plans Wi ith Order, ^n усве Far mea 
PLU Tu 
FACTORY LOG HOMES 
PO. Box 4601 
Winter Park Florida 32783 


| 31 NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, Iowa 52350. 


31А GARDENING 


PS-2, РОВ 1491, INDIA- 
NAPOLIS, INDIANA 46206. 


32 REAL ESTATE 


Acre! "Buyer's Guide" .. plus nationwide 
listings - $2.00. Lands, Box 19107-FB, 
Washington, DC 20036. 


CALIFORNIA. Acreage. Lots. $40 dew. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


CANADIAN Country Properties. 
67th Year. Terms Available. "e gas ue 
Sip Catalogue airmailed - $1.00 

Dignam Corporation, Ltd., Suite 
48, 85 Bloor St. E., Toronto, Ontario M4w 
1B5. 


TAKE ADVANTAGE of OWNER Fi- 
NANCING, for how to Pamphlet send 
$5.00 to: Cole, P.O. Box 2251, Charlotte, 
NC 28211. 


FREE! Big Spring Catalog! Over 5000 
best farms, homes, businesses, recreation 


(41 1)862-4402. 


PROPERTY - Lake Frontage from $47/ 
acre. Investment potential. 2 Year Ex- 
change Privilege. FREE CATALOG. CA- 
NADIAN ESTATE LAND, Dept. 22C, 2411 
Yonge Street, Suite 303, Toronto, Ontario, 
Canada, M4P 221. (416) 488-0444. 


TATE CATALOG - Describe property de- 
sired. Write: LAND MART, Box 871, Dept. 
2, Little Rock AR 72203 or call (800) 643- 
8073 weekdays. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


POOL Shooters Friend This Device Can 
Poise Amateur And Fro Beginners De- 
lig 


t $10.00. Pacific Wheel, 3005 E 15th, 
Tulsa, OK 74101. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE коні Catalog, Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


GREY Nightcrawlers - “Action Worm” - 
Free Literature - Telephone 912-835-2542. 
Fain's Fishbait, Edison, GA 31746. 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War su 
Qus optical bargains. Lenses, Prisms 
elescopes, Binoculars, etc. Jaegers, 691 

Merrick Road, Lynbrook, NY 11563. 


FREE Catalog! Asend and desend inno 
vatived products. - STEINER’S leadin 


CA 94583-0087. М, 
42А TELEPHONES & 
ACCESSORIES 
TENE upplies and accesso- 


ries. Save. Catalo 
Willow Springs, | 


43 GOVT. SURPL US 


GOVERNMENT SURPLUS! Millions o 
items (including Jeeps)... low as l€ on 
dollar! Most complete Directory avail 
able, $2.00. DISPOSAL, Box 19107-FB, 
WASHINGTON, DC 20036. 


elephones, Box 111 
IL 60480. 


Ј-Е-Е-Р-5, T-R-U-C-K-S from $30.00. Lov 
As 2¢ on Dollar. 400,000 Bargains. Most 
Complete Directory - $2.00. ашна Bar- 
gains, Box 913-B, Holland ichigan| 
49423. 


IS It True you can buy Jeeps for $44 
through the U.S. government? Get the 
facts today! Call 312-742-1143 Ext. 4606. 


1983 SURPLUS Army, Navy store 64 
СЯ illustrated catalog.. Send $2.00. Ru- 
т EET North Clark, Dept. M2, Chics 


GOVERNMENT SURPLUS — Million of 
items (including Jeeps!) Most complete 
directory available. Only one with ORDER 
FORMS! $3.00 (Guaranteed) Govern- 
ment Surplus, Box 33306, Washington, DC 


Bargains” 
. (Guaran- 
s AZ 


“GOVERN Su Pus 
Dirt-Cheap! .. . Manual 
teed!), Suvita, 14421-B, 
85003. 


43A RADIATION DETECTION 
INSTRUMENTS 


RADIATION SURVEY METERS 
HOBBIEST, Survivalists, Emergency per- 
sonnel, etc. Surplus inventory at hun- 
dreds below re-manufacture price. Opera- 
tional, mid-range, civil defense surve 
meters (some may have slight color discol-| 
oration) with carrying strap and 
instructions (batteries not included). 
Price $34.95, Shi з and Handling 
$3.00, Total Price $37 ano Order To: 
Medical Instrumenta, Division of 
Radiation Physies, 501 High Street, Sa- 
lem, Virginia 24153. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


BIGGER, More Powerful Muscles - fast- 
er!! Free Booklet! Universal, Box 6694B,| 
Detroit, Michigan 48240. 


46 ` PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditionin 
refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dallas, 
TX 75201. 


NEW Ideas in Fund Raisers Schools, 
Churches, etc. Works! and everyone bene- 
fits. For details send $3.95 to: MJM Ide- 
als, Box 710, Franklin, Texas 77856. 


SIMI-KROME PLATING: Mirror bri ght, 
rust resisting, chrome-like plating. | 
tect valuable tools, motorcycle, automo- 
bile parts. EXCELLENT BUSINESS PO- 
TENTIAL. Send $3.00 for complete details, 
RU -Krome, Box 152, Railroad, PA 
11255. 


47 BOOKS & MAGAZINES 


POPULAR SCIENCE avail- 


INDEXES to 
| able: full set of 10 for $10, postage paid. 


For 1981 only, send $1.75 to: POPULAR 
SCIENCE IN 380 Madison Ave., 
New York, NY 10017. 


LEGAL AGREEMENTS IN PLAIN EN- 


GLISH, 33 forms, 136 pages, explanations. 
Business, real estate, wills, more. $11.50. 
JDJPC, Suite 400F, 4801 Massachusetta, 
Washington, DC 20016. 


TOYS & GAMES 


TOYMAKING plans, parts, wheels. Bro- 
chure free. Armor Products. B Box 290, 
Dept. FT, Deer Park, NY 11729. 


4/8 


|49 JOKES & NOVELTIES _ 


FREE —World's жуген. rice Cata- 
log, 1600 Jokes, Tricks ience, Sports, 


bies. Johnson- Smith, C-6113, Mt. 
Clemens, MI 48043. 

50 MAGIC TRICKS, 
PUZZLES, ETC 
PROFESSIONAL Magic! Hu catalog, 
over 1,000 tricks and books, $2.50. Han 


ee's Magic Factory, Dept. PS2, 24 Lin- 
coln Street, Boston, MA 02111. 
51 COINS & CURRENCY 

100 WHEAT pennies. $9.95. Coin 
House, Liberty ank, St. Paul, MN 
55104 


50 YEARS Old, fifteen different United 
States, over fifty years old 25e with ap- 
ке. Jaxon, Box C11, New Rochelle, 

Y 10804. 


QUALITY Stam 


p rovals.- 
Stamps, 17902 Mar 
5. 


4 Jamul, “oA 


slt 


UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, РОВ 1509- 
P, Lake Placid, FL 33852. 


100 DIFFERENT U.S., 25e to approval 
applications. Bradley, Midlothian, V irgin- 


| ia 23113-0425-8. 


FREE Surprise collection sent with ap- 


vió Jay, 1784 Union, San Francisco 


CANADA Ке 
als. Rheaume, | 
ada HTM 1A9. 


FREE! Beautiful Stamps Gold. Silver 
Others Approvals. Delor, 21127 Fleet- 
wood, Harper ' Woods, MI 48225. 


UNUSED U.S. Paying too much for 
mint? We offer scarcer pre-1940 hinged at 
reduced prices to adults seeking an excep- 

pproval service. Frogmore, Dept. 
RRÜO4- TA rand Rapids, "Michigan 49508. 


3D STAMPS $1.00 with approvals, CI 
Stamps, 58 Old Lowell Road, Westford, 
MA 01888. 


TOPS! 100 Popular Poland Stamps (All 
Different), Only 25e. Mystic, Dept. PS2 
Camden, NY 13316. 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa C ara, CA 95054. 


BABY PRINCE WILLIAM, Australia 
Princess Diana Wedding, 1938 US Air- 
mail, Zaire Tropical Fish, , Roses, 
Colt, Disney, Moon Landing, Friedrich- 


ina mint only .80¢ approv- 
1 deKiel, Laval Que. Can- 


= 


| shafen ем, $1.00 when requesting 


approvals. State age. Douglas Coo 
PS-15, Las Vegas, Nev 89132. 


U. S. 6 commemorative plate blocks 
$1.00! Approvals. Gordon Davison, 58E, 
Макош. L 33555. 


CANADA Ten late commemoratives 10g, 
Canadian approvals. Harley Bordman, 
Little Valley, New York 14755. 


WOW! 50 All Different Germany - 10e! 
Super collection of genuine German Com- 
memoratives, Definitives, Airmails, High 
Values. Free Big Catalog. Also fine 
stamps from our approval service, Buy 
what you like. Return balance promptly. 
Send 10¢ today! Thank you. Jamestown 
Stamp Co., Dept. A23PS, Jamestown, NY 

1. 


, Dept. 


FREE! Big Bargain Catalog - New Edi- 
tion listin ours of bargains includ- 
ing U.S S & B stamps, packets, al- 
bums, е сок хир lies, Also fine 
stamps from our approva service. Buy 
only what you Return balance 
promptly. Thank you. Jamestown Stamp 
Co., Dept. E23PS, Jamestown NY 14701. 


PENNY APPROVALS all fantastic val- 
ues DATASTAMPS, Box 5552, Jackson- 
ville, FL 32247. 


FREE STAMP OFFER 
GIANT WORLDWIDE COLLECTION 


8125 diff. genuine stamps incl. 
ictorials of animals, nudes, 
isney, olympics, space & 


much more, all FREE when | 
requesting exciting "Stamps 
on Approval" selection. Buy | 
any, all or none, cancel ser - 


Svice anytime. SEND TODAY! | 


MISSION 024 PLACENTIA, СА 92670 


5ЗА SATELLITE TV 


CABLE TV Secrets—the outlaw publi- 
cation the cable companies tried to ban. 
HBO, Movie Channel, Showtime, de- 
scramblers, converters, etc. Suppliers list 
included. Send $7.95 to: CABLE FACTS, 
Box 711-A, Pataskala, OH 43062, 


SATELLITE 
TELEVISION 
| Our 11' system is 24 
sections of .090 alumi- 
num with an all steel 
super polar mount. Our 
completa system 
weighs over 575 Ibs. 


See the Best 


We don't just sell in- 
formation, we manu- 
facture High Quality 
Systems. 


| Send $7.95 for Introduction manual. 


Dealers & Distributors welcome. 
We build quality into our products 
Francis Enterprises, Inc. 
Р.О. Box 906 314-989-3248 
Ope Bluff, MO 63901 


"E € 


POLICE Scanners, Crystals, Radar De- 


tectors. HPR, Box 19224, Denver, CO 
80219. 

HBO Descrambler Plans and 
Instructions. SASE $5.00. PWCS, Box 


9048, Pittsburgh, PA 15224. 


SATELLITE TELEVISION best prices on 
азау T ment check with us before 
ЕУ} *sase. Sharpe Enterprises, 

lox УЗ вае СА 31717. 


CABLE TV BOXES & ACCESSORIES. 
Complete units. Money-back guarantee. 
For catalog send $1.00: Veejer Electron- 
ies, 2961 Industrial Rd., Dept. 199FS, Las 
Vegas, NV 89109. 


LEARN burglar alarms EMPLOYMENT- 
BUSINESS opportunities. Information 
$2.00. Security Electronics International, 
Р.О. Box 1456, Grand Rapids, Michigan 


| 49501. 


UHF decoders. Catalog 50¢. Trojan En- 
terprises, 2920 Shelby, Indianapolis, Indi- 
ana 46203. 


MICROWAVE Television "Downcon- 
verters." Exclusive new five stage design. 
Catalogue: $2.00 Ca^ d NDS, Box 
12652-P, Dallas, TX. 75225 


AMAZING New T.V. Projector Kit 
$24.50. Visa or Mastercard (give number 
& expiration date) Guaranteed. Queen 
Enterprises, Box 159, Toronto, Ontario 
M6M 472. 


MICROWAVE RECEIVER SYSTEM 


"TOP OF THE LINE QUALITY" 
DOWN CONVERTER,POWER SUPPLY 
COMPLETE & EASY TV HOOK-UP 
TOTAL SYSTEM GAIN OF 40 dB. 
2.1 ТО 2.5 GHz, 6 MONTH WARRANTY 
20 INCH PARABOLIC DISH..... #149. 00 


SATELLITE & CABLE SYSTEMS 
P.O. BOX 30512 SEATTLE WA 98103 
VISA'*"MAS TENE SRD COD ORDER PHONE 


TV DECODER KITS 


=, J& W Electr nics, Inc. 
P. O, Box 61-T 


Cum berland, HL 02564 


55A COMPUTERS 


TRS-80 COMPUTER DISCOUNTS. Low- 
est prices anywhere. Free price list. Radio 
Shack. 175A N. Delsea Dr. Vineland, NJ 
08360. 800-257-0426. 


COMPUTER BOOKS. 100 Great selec- 
tions. Free list. Phil's Books, Dept. PS2, 
Box 120964, Arlington, Texas 76012. 


FREE information on how you too can 
profit in the growing PERSONAL COM- 
PUTER BUSINESS! Write; I.M.S. Р.О. Box 
21, Kenmore Station, Boston, MA 02215. 


MAKING BUSINESSES, $3.50. Rodeb, Box 
39022, Orlando, FL 32862. 


SINCLAIR/ITIMEX 2K owners - Pro- 
rrams increase word game skills. Crab- 
les - enter letters, computer creates all 

ssible words. RECITE - enter known 
etters, computer fills in blanks. $6.00 
each (on cassette tape), or send SASE for 
information to; Strategic, Software Ser- 
vices, Dept. 16, Box 7693, San Jose, CA 

95150. CA residents add 640% sales tax. 


SINCLAIR, TIMEX, COMPUTER own- 
ers, Eight program cassette (Entertain- 
ment, Household, others) $5.00. ZX81CA 
Club, P.O. Box 22446, Baltimore, MD 
21203, 


56 RECORDS, TAPES, etc. 


SUBLIMINAL TAPES. Tap the unlimit- 
ed Potential of your subconscious, Be- 
come HAPPIER: Gain SELF-CONFIDENCE 
and achieve SUCCESS. Free brochure. 
Subliminal Applications, 3430 East Tropi- 
cana, Suite ni Las Vegas, NV 89121. 


“HOW TO PLAY POOL!" Four video- 
taped lessons by FE Tom Kol- 
lins. Beta/VHS $62. pd. Video Ideas, 
1101 LEARN, Oak Багу. i 60301. 


SUBLIMINAL 
TCCHNIQUE/ 


Ф Stop Unwanted Habits © Personal Pressures 
Ф Gain Health © Confidence © Success & 
much more Learn why SC WL Techniques are 
gaining such extraordinary popularity over 
hypnosis Sand Today ior exciting FREE 
| brochure Midwest Research, 6515 Highland 
Road. Sune 203-24 Pontiac. Mich 48054 


56A VIDEO EQUIPMENT _ 
VIDEO MOVIES. ALL RATING. SOLD. 


EXCHANGED. Membership, catalo 
mail $10.00, Tower, Dunkirk, MD 20754- 
0213. 


ATARI Intellivision Games $9,00 U 
$1.00 For Price List. Knapp Sales, 2 
Kensington Road, Lynbrook, NY 11563. 


57 MUSICAL INSTRUMENTS 


makers, repairers of 
Imported tone- 
parts, accessories, strings, 
uropean instruments and 
bows. Vbi ts 50e, includes 10% discount 
certificate. International Violin Compa- 
ny, Ltd., Dept. JN, 4026 W. Belvedere 
Ave., Baltimore, MD 21215. 

VIOLIN, Guitar, Banjo, Mandolin Mak- 
ing Materials. Accessories, Books, Piano 
Tuning Kits. Catalog $1.00. International 
rat. Supply, Box 15444, Tulsa, OK 
74112. 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


59 IMPORT-EXPORT 


+2500  "Fast-Sellers." 
cura! Allrightpro, Box 91309-X2, Cleve: 
land, Ohio 44101, 


0 | BUSINESS 
OPPORTUNITIES 


FREE Book, "2042 Unique Proven En- 
terprises.” Fabulous “unknowns,” second 
inflation income. Haylings, Carlsbad, CA 
92008, 


=]; 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Profits. 

| Complete dealer set up. Catalog $1 .00. An- 
chor, Box 3958-BPS. North Providence, 
RI 02911. 

VENDING Machine. No selling. id oben 
earn amazing profits. Big 'atalo 
Free. Parkway Corporation, 1930 SB 


депар Drive, Timonium, Maryland 
21093. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American uni School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


| (Ни 


Cheap, Sim le, 


| its. Pro-Plate, PO 


MECHANICALLY inclined individua 
desiring High Weekly Profits operati: 
Small Manufacturing business Witho: 
Investment write: Businesses, #2 


Brighton 11th, Brooklyn, NY 11235, 
IMPORT-EXPORT opportunity, prof 
able world-wide, mail order business fro 
home, without capital. We ship plan for 1 
risk examination. Experience unnece 
sary. Free Report. Mellinger, Der 
H2693, Woodland Hills, CA 91367. 


TAKE ME Orders. We dropship 25i 
Best- peer M ialty products. Lowe 
below-wholesale prices. Immediate deli 
ery. S tacular home business opport 
nity. Free Book. SMC, 6061 De Soto Av 
Dept. 28-26, Woodland Hills, CA 91365. 

GET RICH!! Secret law smashes debts 
brings cash and credit! Details FREI 


WealthKit-5, Billings, NY 12510. 
SPARE time fortune in Vinyl Repa 


| Huge demand creates exceptional profit 


We supply everything. Details free. VI 
2036 Montrose, Chicago 60618. 


CONCRETE Block Machinery; Catal 
$1.00. Route One, Box 95, Rapid Cit 


South Dakota 57701. 


$92.00 FROM Square Foot Pl 
Demand), Revealing Proof 25¢ (R 
fundable), Woodwins, Bridgewater, M 
02324. 


REPAIR HYDRAULIC JACKS— Free d 
tails. Hydraulic Parts Supply, Dept. 
Box 4157, Brownsville, TX 20. 


PIANO Tuning learned quickly 
home! Free information. Empire Scho 


Box 1014, Jupiter, Florida 33458. 

BABY SHOES! High Incon 
Home Business. Company Aasistanc 
Metalcraft 02E2. East Providence, 1 
02914. 


SOLAR Heating learned quickl 
home! Free information. Empire Scho 
Box 193, Rockville, IN 47872. 


400,000 BARGAINS Below Whol 
sale! Many rre Liquidations ... Clos 
ingle Samples. Fr 

ils. атн ides Opportuniti« 


Box 730-B, Holland, Michigan 49423. 

$25,000 LOANS: Interest Free! G 
credit cards, signature loans, more! Fn 
Report! Moneywise, S2, LaGrangevill 
NY 12540. 


$1,000 WEEKLY Home Business I 
NY 10168, Details. Box 2019-PS, New Yor 


MONEY SECRETS 
HELP People and businesses get mone 
Easy home business. Fantastic profit 
No experience - own hours. Continuo 
assistance, Free Details: DFC, Dept. 11- 
1145 Reservoir Avenue, Cransto 
Rhode Island 02920. 


TAKE PICTURES for profit. Came: 
Ventures, 14589M West 32nd, Golden, C 
80401. 


LIFETIME Income, $3,000 Weekly Pos: 
ble! Unique system beats envelope stu’ 
ing anyday! Elliott, Box 7206-PS2, Colu! 
bia, MO 65205. Е 

SELL SENSATIONAL LOW-COST BU 
GLAR ALARM. Lightning seller. Exce 
tional Margin. Samples for trial. Nort 
west Electric-PS2, Box 1046, Mitchell, § 
51301. 


MAKE Rubber Stamps. Highl; Prof 
able Business. Free tails. Stamp« 
POB 22809(LMC), Tampa, FL 33622. 


BUMPER Sticker Printing Devic 
Portable. Free deta 
B 22791(LMC), Tampa, F 


Lh 


PROFITABLE Gold Foil Printer. Perso 
alize business cards, necils, matchi 
Free Details. Gold, B 24986(LM( 
Tampa, FL 33623. 


SPECTACULAR home business E 
tunity. Free information. ACI Distri 
ing, pt. A2, Box 5727, 
77505. 

МАКЕ - Sell Attractive Personalized | 
cense Plates. Inexpensive. Sizeable pri 
22809 (LMC), Тату 


Pasadena, 1 


FL 33622, 
MAKE HOMEMADE BOOKLETS. 1" 


Вох 548, Woodville, Texas 75979. 


BATTERY A gg ei Secre 
Revealed!!! raj Available. EVE 
LAST, Box 365, Bogota, NJ 07603. 


FREE Proof! "How I Made $265,000.0 
with classified ads. Southland- PS2, B 
7437R1, Sarasota, FL 33583. 


DON'T BUY REAL ESTATE! 
Property management allows you 
make a substantial profit from other p« 
ple's rental investments without inve: 
ing your own money. For full format a 
information send $10.00 to: R. A.M. Ma 
P.O. Box, 3809, Wichita | 
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MAKE PVC Pipe Furniture. Proven 
methods create exceptional income! Easy, 

spare-time business. Free report. J&M, 

1P, Battle Ground, Washington 98604. 


SELL Profitable Mail Order Books. 
Complete Details, $1.00. Home Products 
Company, 14-B022 Chelsea Circle, Lacey's 
Spring, Alabama 35754. 


EARN $500.00 & week in your spare 
time. GUARANTEED. Free details, Colum- 
er t e Ave. U., Box 1036 Brooklyn, NY 
11229 


203 HOME businesses Бу attorney, to- 


tal $4.00, ASTRIDO, Box 577, Greenwood, 
Texas 76246. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. "T-Printer," PO 
(LMC), Tampa, FL 33623. 


PREPARE Tax Returns - Policeman Al- 
a Myers made $2,000 his very first sea- 
n. Train at home. VA A roved. Nation- 

al "Tax School, Monsey 1BQ, NY 10952. 


YOU can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, 
TN 37029. 


REVOLUTIONARY  Antifriction Auto- 
motive Products! Details $2.00! Solaract, 
Box 798, Wauma, WA 98395. 


RECONDITION Junk Automotive Bat- 
teries. Proven money-maker! Easy home 
business. Free Facts. J&M, "TK Battle 
Ground, Washington 98604. 


hem gear e every week possible ! ! ! 
iria and sell “PROFESSIONAL” GIANT 
PROJECTION TVs... "Don't be 
Sled w with cheap imitations!” .. . “Use 
EXACT SAME TYPE LENSES and 
SCREENS utilized by Sony, Zenith, Pio- 
neer, and M avox!” . . , Simple con- 
struction! ... Illustrated dealers informa- 
tion and complete parts catalog $2.00... 
Money back guarantee! ... POLI-VISION, 
168-A Dunmore St., Throop, PA 18512. 


EXCITING PROFITS 500% mark-up, 
new marketing concept for reproduction 
services, blueprints & copies. Send $3.00 
for details. Reproductions, P.O. Box 1804, 
Grand Junction, CO 81502. 


SALES AGENTS WANTED NOW 
Sell unusual money making opportunity 
books ACT NOW. For free details send to 
Books Unlimited. 555442 McDuffie Town 
Road, Romulus, NY 14541. 


MULTI LEVEL, MAIL ORDER no invest- 
ment start now FREE package. McKinley, 
6913 Mexico, Concord, NC 28025. 


AMERICAN DROP-SHIPPERS DIREC- 
TORY. Rush $7.00 to: Richard's, Box 
13679, Las Vegas, NV 89112. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept. 593, Montvale, NJ 07645. 


WIN at Dice! 582 to 1 odds your favor! 
Free Proof. Baker, Box 196B, Brooklyn, 
NY 11218. 


BEGINNERS DREAM! Pyramid small 
nest egg into large fortune. Free details. 


nsive 
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Chandler Publications, 2040 Dawson Ave- 
nue, Signal Hill, CA 90806. 


ASSEMBLE ELECTRONIC 
DEVICES AT HOME 


Knowe or experience not nec- | 
essary. Get started in spare time. 


Turn your spare of full time into | 


cash. No investment. 
ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


25% OFF YOUR FIRST PAIR OF 
HANOVER SHOES! 
ا‎ grb iod er им neighbors, 
€ co-workers order from Hanover's catalog of 
dress, work, casual and outdoor shoes for men and 
yo —MyÓ money- 
making sales kit and FREE 25% discount on your pair. No 
obligation, no investment 
Write: The Hanover Shoe, Inc. 
Dept. 3579, Hanover, PA 17331 


os PP) ELECTRONIC | 
ASSEMBLY BUSINESS 


= E spare time, Investment, knowledge or 
experience unnecessary. BlG DEMAND assembling 
Sales handled by 


electronic devices. S 
professionals. Unusual business opportunily. 


-— ^. Complete illustrated literature 4 


BARTA, Box 248-SA 
Walnut Creek, Calif. 94597 
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67 MONEYMAKING 
OPPORTUNITIES 


GET RICH! Secret law smashes debts 


brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


700,000 BARGAINS BELOW WHOLE- 
Bankruptcy Merchandise, Free 
Samples, Closeouts, Imports, Surplus, 
Mail Order, 121 Home Businesses. Free 
Details. American Moneymakers, Box 


= = a 


8356PS, Tampa, FL 33874. 


LEARN The Secrets of Repairing Junk 
Batteries. “Fabulous Profits", 


neering, 5454 Bolsa Road, Atascadero, 
CA 93422. 


$500.00 WEEKLY rec cling discarded 
tires. Send Sase, La Vallee's, Fountain, 
FL 32438. 


MAKE IT RICH IN THE 1980'S! EXCLU- 
SIVE. Free Report Shows How! GUARAN- 
TEED Moneyback! E-Z Publications, R.D. 
#1, Breinigsville, PA 18031. 


t rich millionaire's ве- 
creta. Free details. Mason Book Company, 
PS, 2427 S. Beverly Dr., Los Angeles, CA 
90034. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, neils, matches. 
Free Details. Gold, POB 24986(LLD), 
Tampa, FL 33623. 


HUNDREDS WEEKLY! Guaranteed 
mailing salesletters! Start immediately! 
Write: MJG, #30-PS, Ambler, PA 19002. 


FREE! Get 5 issues of Opportunity Ma 
azine! Increase your savings and Mice Ё 
ing power. Hundreds of ways to make ex- 
tra money detailed monthly. Free! Write 

ortunity, Dept. 901, 6 N. Michigan, 
Chicago 60602. 


FREE VACATIONS while increasing 
our income. Innovative program. Details 
1. Monarch Mail Marketing, 1001] 
Уе М Dept. 305C, Sausalito, СА 


ше спа e in glass, Details. Etching, Вох 
S, Strathmore, CA 93267. 


| 62 EMPLOYMENT 


INFORMATION 


AUSTRALIA - The World! 50,000 Jobs! 
Computerized reports $2.00. J obworld, 
Box 681-F, Cypress, CA 90630. 


OVERSEAS , . $20, 000 - $60,000 +. Free 
Report! Em loyment, Box 19760-FB, In- 
dianapolis, IN 46219. 


OC International, Box 
19107-FA, Washington, DC 20036. 


3085: Colorado, Wyoming, Utah, Idaho, 
Montana. Computerized newsletter with 
200+ NEW jobs each week. Free details. 
ек анин, 925-Q Canyon, Logan, U' 

1 


ROCKY MOUNTAIN EMPLOYMENT 
NEWSLETTER! Colorado, Idaho, 
tana, Wyoming!! Current openings-all oc- 
cupations!! FREE details. Intermountain- 
C, 3506 Birch, Cheyenne WY 82001-99. 


JOBS ABROAD, All countries, all cate- 
ries, incl. cruise ship Act Fast. 1-716- 
85-3242 E X-245. 


EUROPE'S leading head-hunters! 133 
addresses! Gateway to great jobs! $15 


«L 


| (check allow 4 weeks; M.O. 6 days). PKS-s, 


39 ave de Breteuil, 75007 Paris, France. 


CENTRAL FLORIDA: Job Listin Spe °- 
ify One: Professional, Technical, Medical, 
Etc. Send $5.00. Word Masters, Box 
290663, Tampa, FL 33687. 


OVERSEAS JOBS 220,000 to $60,000 
jus bonus. Doycorp, Personnel, Box 697- 
JZ, Pocatello, ID 83201. 


62A HELP WANTED 


ELECTRONIC firm is баяне. for assem- 
blers interested in working ome, Send 
$3.00 application fee: I.R. E PS-2, Joppa 
Hill, Manchester, NH 03102. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


66 AGENTS WANTED 


SELL COPYRIGHTED How To Make 
Money Books By Mail: Send $1.00 To: T. 
Eddinger, 201 Northampton St., Bangor, 
PA 18013. 


SINCERE Book Agents Wanted Now! 
Free Details. B - H Associates, Box 52, 
PS02, Peachman, VT 04862-0052. 


| 69A 


1969 students worldwide. 


NEED cash now? Earn cash now with 
Mason Shoe orders from friends, neigh- 
bors, relatives, No investment or risk. It's 
easy! Call Toll Free 1-800-826-7030, Ext. 
76; in WI 1-800-472-7003, Ext. 76, or write: 
"br Shoes, K-701, Chippewa Falls, WI 
4774. 


67 SALESPERSON- 
DISTRIBUTORS WANTED 


AN Ohio Oil Co. offers Plenty of Money 
plus cash bonuses, fringe benefits to ma- 
ture individual in your area. Re rdless 
of experience, write: T.D. Read, 
American Lubricants Co., Box 696, Das. 
ton, Ohio 45401. 


WANTED: Full or Part-time (Sincere) 
Distributors. $1.00 and SASE. S.C.A.T,, 
1019 Norcross Drive, Nashville, TN 


TE 


37217. 
68 REMAILING SERVICES 
CONFIDENTIAL Mail Receiving For- 
warding. oan Drop, Box 18039Р5, Orlan- 
do, FL 
LOTTERIES 


BECOME ANM INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries. Enter NOW. Free de- 
tails. Winfall Enterprises, Dept. P, Box 
554, Town of Mount Royal, Montreal, Que- 
bec, Canada, H3P 3C7. 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. To- 
ronto, Canada M6M 4Z2. 


WIM MILLIONS in Canadian Govern- 
ment lotteries. ; information 
write: Canadian Gold Club, P.O. Box 324, 
e A, Windsor, Ontario, Canada МЭА 
ETY. Send For Free Details. Internation- 
al Lottery Ticket Collector Society, P.O. 
Box 690, Hempstead, NY 11550 U.S.A. 


WIN BIG OIL MONEY 


TOLL FREE 1-800-525-2541 
P.D. Bex S408PS Вебе, СО 80307 


70 AUTHOR'S SERVICE 


PUBLISH Your Book! Join our success- 
ful authors. Publicity, advertisin , beau- 
tiful books. All subjects invited. ond for 
fact-filled booklet and free manuscript re- 
port. Carlton Press, Dept. PSN 84 Fifth 
Avenue, New York 10011. 


72 EDUCA TION & 
INSTRUCTION 


UNIVERSITY DEGREES HY 
Bachelors, Masters, PH.D.s .. 


| vealing details. Counseling, Box 389 PS2, 


Tustin, CA 92680. 


BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
oe Fernando Road, Glenda e, CA 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
posuere naar, Box 24-A, Olympia, WA 


ELECTRONICS Degree (BSET) by corre- 
ndence. Grantham College, 2500 La 
ienega, Los Angeles, CA à 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Lar 
est. Free Catalog. Approved for VÀ. M 
ern Auction Library “FREE” with enroll- 
ment 515-423-5242, Col. Gordon E. Taylor, 
P.O. Box 949, Dept. 3, Mason City, IA 
50401. 


COLLEGE DEGREES БҮ SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-52, Columbus, OH 43213. 


DEGREE PROGRAMS 
IN Management, Economics, Philoso- 
phy Business Studies. Credits and Ex 
rience accepted. Prospectus (airmailed 
$2.00) Registrar. Sussex COLLEGE OF 
TECHNOLOGY, HIGHFIELD DANEHILL, 
SUSSEX, ENGLAND Eh17 TEX. Founded 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
| Box T44-PS, McKeesport, PA 15134. 


| 2522. 


| PCC13, Nev 


EARN DOCTORATE DEGREE. Ea 
PhD in only 3 days. For complete hor 
muy р morani & exam. send only $5 1 

Clayton eological Institute, 129 M 


Whitney Way, Clayton, CA 94517. 

FREE 120 page Career Opportuniti 
Guide - shows how to train at home f 
top paying jobs. Granton Institute, 26: 
Adelaide Street West, Toronto Canada. 


BRITISH DEGREES. Obtain yours nq 
from London. Bachelors. Masters. Бос 
ates. Commerce, Industry, Sciences, Р! 
losophy, Divinity, Medicine, Social 
ences, Free Prospectus. (Airmail " 
fundable). College Registrar, Dept. 1i 
rx Collegiate, London, WCIN 32 

and. 


ANIMATION Learning Course, catal 
Y Heath, 6717 Benjamin, Tampa, 
14. 


COLLEGE Students! —Improve yo 
grades! — Termpaper catalog — : 
pages—10,278 titles—Rush  $1.00— 
search, Box 25918Q. Los Angeles, 900: 
Ка тт 3) 477-8226. 


YOUR OWN LEGAL АЕРА? 
Be a Рага a Parale р Accredited Attorne 
struction. Home е9. FREE САТ 
LOG. Southern Career Institute, Drs 
238-2158, Boca Raton, FL 33427. (308 ET 


"JET/GAS TURBINE CAREERS!" 
Homestudy courses—theory, 
nance, паш. AMERICAN  . 
SCHOOL, Te gee PS-3, Darby, Montal 
59829, (406)349-2100 


BE an ше. Learn at home 
spare time. Get free facts. ICS Electric) 
School, dept PCCC2, Scranton, Penns 
vania 18515. 


DRAFTING is a great career! Mi 
women. No previous experience or | 
talent needed. We train you at home | 
spare time. Get free facts. Write: 
American Schools of Drafting, De 
EUN 4500 Campus, Newport Beach, ( 


VETERINARY Assistant - Train 
home for exciting animal-care care 
Send for Free “Career Kit.” North Ame 
can School of Animal Sciences, De 
port Beach, CA 92660. 


PREPARE to better handle your b 
ness, puse and social opportuniti 
The Blackstone School of Law has п 
the law training demand for almost a ce 
tury. Information: 307 No. Michigan Av 
Chicago, IL 60601. 


MID-STIMULATOR Free Lesson Dev 
ops Mind Power, Confidence! TIBO 
281952, Carmel, Glenside 19038. 

WELDING TRAINING. Basic and 
vanced for Major Processes - 8М/ 
GMAW, FCAW, GTAW, OAW, Pipe all 
cesses, À non-profit school. Ap нее 
ey du E Accredited memb 

8. proved Ohio 70-12-0064 E 
eile Tor gigs э уы bulletin and course sche 
ule. WELDAI 
мна. Вох 88, Troy, OH 45373 


INDIVIDUAL brainstorming techniqu 
Tap into werful/ rofitable tool: 
mind. Send $2.00. Viewpoint, Box ‘259 
Honolulu, Hawaii, 96825. 96825. 


ilL MEMORY 


"why" you forget. Discover poles natural ability t 

recall CNN. Send for free information to. 
INSTITUTE of ADVANCED THINKING 

. MSPS VialaPaz, Pacific Palisades, a 90272 


73 CARTOONING, 
SIGN PAINTING 


CARTOON for Fun and Money!!! 
booklet!! Cartoons, Box 40614B, Detrc 
Michigan 48240. 


COMICS! The complete Illustrated Н. 
to Book by Syndicated Pros $4.00. Adve 
ture Feature Syndicate, Box 10293, Gle 
dale CA 91209. 


LEARN Sign Painting— Free Catalo 
PATER Supply, Centertown, 
5203. 


MODERN Cartooning Taught by M 
Write for Free Brochure. Cartooneran 
Box 263-OE, Branford, CT 06405. 


76 DETECTIVES 

DETECTIVE Profession, 
study; free tie-tack or la 
cate, future. Professional [Investigate 


Training School, Dept. CB, P.O. 
41256, Los Angeles, CA 90041. 


BE A DE IVE. You learn quic} 
and easily at home. No college or exp 
ence required. Diploma. Equipment. Gl 
al School of Investigation Вох 1913, Ha 
over, Mass 02339. 


^ 


easy ho 
| pin, cert 


FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional In- 
ci tors Training School, Dept. FP, 

ox 41256, Los Angeles, 'CA 90041. 


FINGERPRINT TECHNICIAN trainin 
now available. You learn easily and 
quickly at home. No college or experience 
required. Diploma. Equipment. Global 
School of Fingerprinting, Box 1918D, 


, Hanover, Maas 02339 
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77 LOANS BY MAIL 


BORROW $25,000 "overnight" Any 

rpose. Keep indefinitely! Free Report! 

uccess Research, Box 19739-FB, India- 
napolis, Indiana 46219. 


IMMEDIATE Loans to deserving indi- 
viduals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW FROM HOME 
ANY amount, any worthwhile purpose, 
within 30 days. Competitive Rates. Also, 
Money Agent. No experience - own hours. 


National Company to assist every way 


TIMES No Gimmicks! Free Details: 
FC, Dept. 11-C-2, 1145 Reservoir Ave- 
nue, Cranston, Rhode Island 02920. 


CASH Loans—Borrow by mail, $500.00 
to $25,000! Free details/application! LTD- 
CN, Box 937, Ft. Lauderdale, FL 33302. 


ARAB BUSINESSMEN Have Money To 
Buy & Invest. Top Finders Fees Paid. Int. 
MiddleEast Assoc, 183Р53, 8291 Flax- 
man, Huntington Beach, CA 92646. 


$30,000 without interest! All 


BORROW 
| eligible. Repay anytime. Free details! In- 


fohouse, 533 Sutter, Suite 508-PS, San 
Francisco, CA 94102. 


78 WINEMAKING 
BEERMAKERS! Free Specialist Cata- 
log/Newsletter. William's, Box 461-P2, 


Oakland, California 94604. 


Day Service. | esi SPI, Box 
784-8, Chapel ED: IC 27514. 
| FREE WINEMAKING 


Heermsking 8 Su “potas 2 Eoo ment In 
denta. Vynox, "Box 57498, Rochester, 
14615. 


WIN EMAKERS— BEERMAKERS Free 
Catalog. Fast Service, Large Selection. 


| Kraus, Box 7850-N, Independence, MO 
64053. 


WIMNEMAKERS-BREWERS Quality Sup- 
lies Free Catalogue. Village Store, Box 
b1PS, Westport, 4 02790, 


BEERS! Wines! . Homebrewing In- 
struction Manual $1. 00. . (Guaranteed!), 
Suvita, 14421-B, Phoenix, AZ 85063 


WINEMAKERS — KERS — 
GASOHOL. Free Catalog Equipment 
Supplies, Continental, Box 188-PS, Cas- 
selberry, FL 32707. 


79 BUY IT WHOLESALE 


FANTASTIC 300% profits quality rings, 
jewelry low wholesale prices Catalog $1 
(refundable). Rainbow (PS) Creations, 160 
Waverly Place, San Francisco, СА 94108. 


REPAIR PARTS for chainsaws, lawn- 


pany name. Repair Parts, 
ox 10308, Erie, PA 16515. 


400,000 BARGAINS Below Wholesale! 
калу Free! Liquidations ... 
ob Lots... Single Samples. Free de- 
. Worldwide Ba Box 
730-B, Holland, MI 494 3. 


83 RUBBER STAMPS & 


OFFICE SUPPLIES 


Order ‘CUSTOM MADE” 


£9» RUBBER STAMPS 


UP TO 4 LINES only 5295 | 
e Max. 30 letters per line) ga. ped. 


for pre-inked pad add $1.50 
Specify Color: POR NUN POL nan | 


FAST SERVICE- Your Order Shipped inā dayal 
QUALITY Stamp Mtg. Box 35514 - S. Tulsa, OK 14135 


== 


84 PRINTING SERVICES 


SELF STICK ADDRESS LABELS. 50; 
per set of 84. Add 50¢ postage and han- 
ling per ongar DSG, 22533, Cleve- 


lan H 44122 
85 PRINTING & RUBBER 
STAMP OUTFITS 

PRINT FOR PROFIT - earn extra money 
- printing p type, supplies, direct 
from factory. Send $1.00 for catalog and 
samples to: Kelsey Company, C2, Meri- 
den, CT 06450. 
86A HYPNOTISM 

FREE Hypnotism, Sleep Learning Pub- 
lication DLP, Box 487, Anaheim, CA 
92105. | | 

FREE Hypnotism, Self-Hypnosis, Slee 
Learning Catalog! Drawer PS400, Ruid- 
озо, NM 88345. 


FREE CATALOG! Self Hypnosis Tapes. 
Educational Systems, 14-52 Brooklane, 
Peekskill, NY 10566. 


Learning Tape Catalog. Advanced Sys- 
tems-PS4, 13906 Ventura, Sherman Oa 
CA 91423. 


87 TOBACCO, PIPES, 
CIGARS 


TRY our excellent blends, Free bro- 
chure. 5 samples $5.00. Bayside Smoke- 
shop. Ruddertowne, Dewey Beach, DE 


19971. 
88 OLD GOLD, JEWELRY 
WANTED 
HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago ld & 


cious Metals, 6 E. Monroe, Dept. 657, Chi- 
cago 60603. 
TAKE NO CHANCES. Deal with oldest, 


Information. Rose Industries, 29-Y East 


Madison, Chicago 60602. 


89 WATCHES, CLOCKS- 
SALES & SERVICE 


KIENZLE Quartz Clock Movements. 


ree price list. North Ameri- 
, Fox River Grove, Illi- 


GIFTS. 


LCD watch $2.50, Penwatch $3. 60. Cata- 
logue $1.00. Reliant, P.O. Box 33610, 
Sheungwan, Hongkong. 


GIFTS - Charming, Unique Selection. 
Something For Everyone. Catalog Free. 
Gilmar Gift, Dept. 4M32, 1716 Ocean, San 
Francisco, CA 94112. 


YEAR-ROUND SLEEPING COMFORT 
comfortably | 
| TON, DC 20005. 


OF INTEREST TO ALL 


YEAR-ROUND SLEEPING COMFORT 
My technique for sleeping comfortably 
worked so well for 4 years I want to share 
it. Details $3.00. Curt, Box 1271, Prescott, 
AZ 86302. 


MESSIAH PROMISED LIFE TO THE 
ER. Send for your free copy 

of "The Psychology of Purity & Chastity" 
to: Schizophrenics International, Р.О. Box 
50456, Ft. Worth, TX 76105. 


FREE Catalog! Divorce, Credit. Privacy, | 


Employment, Tax problems? Our books 

have the solutions! Write to: Eden, 11623 

92708. Box 8410-P, Fountain Valley, CA 
0 


МАКЕ SMARTER DECISIONS. Problem 
solving techniques used by professionals 
adapted for personal use. $3. Triangle As- 
sociates, Consultant Division, 10195 Mar- 
shall Pond Road, Burke Centre, Virginia 
22015. 


NEED CREDIT? 
Get a Visa, MasterCard with no credit check. 
Guaranteed! Simple, legal. Plus other credit 
secrets. Send S.A. 


S.E. to: Inflation Re- 
ports, Dept  PSS, 
P.O. Box 60148, L.A., 
CA 90060 


| 97 


NEED CREDIT? 


GET CREDIT CARDS FAST-EASY!! 
li а Have Bankrupicy, Bad Credit. No Credit?” йй 
a NO PROBLEMI! 
* Completely Legal and Guaranteed [^ 
» Reestablsn Bad Credit 
FREE INFO. CALL TOLL-FREE 24 HRS. 


1.000227.3800 Ext.50 Сб yaz 0990 кво 
шш шш HN ШШ 
94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free re- 
cording forms. Free evaluation, Affiliated 
Inventors Foundation, 501-A lowa, Colo- 
rado Springs, CO 80909. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392PS, Millwood, NY 10546. 


PATENT IT ECONOMICALLY! Free De- 
tails. M. Rainer, 2008 Fondulac, Rich- 


| mond, VA 23229. 


INVENTORS-Patent or copyright an idea? 
A book by a national lawyers assn. on pro- 
tection and commercialization of your 
ideas and a free half hour with atty. in 
your area. Send $9.95 check or money or- 
der to: Am. Patent Law Assn, Box A, 
2001 Jeff Davis Hwy., Arlington, VA 
22202. 


BECOME A PATENT BROKER. бата in- 
vention cost. Details free. Write: Charles 
S. Prince. Invention Consultant, 415-H, 
West 57th, NYC-10019. 

FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
Mr n New York, NY 10007. (212) 267- 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED NOW 
ET. resentation to industry. Call 1-800- 
28-6050. Arizona, 1-800-352-0458. Exten- 
sion 831. Or Write 
NVENTION MARKETING INC.-PS 


PATENT It YOURSELF 85 Minute Cas- 
sette Or Manuscript (state which) $9.50. 
Castle, 31220 La Baya #110, Westlake Vil- 
lage, CA 91362. 


INVENTORS! START YOUR OWN 
COMPANY! 1983 Venture Capital Direc- 
tory lists nearly 500 known investors with 
money amount available, Includes ap- 
proaching tips. Send $12.95 plus $1.50 
shipping (904 tax, California residents). 
Quorum Publishing, 330 P51 Hegen- 
burger Road, Oakland, California 

INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-FI, Fremont, OH 43420. 


95 INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX IN- 
TERNATIONAL, 1377 K 141, WASHING- 


LEARN how to offer your invention for 


sale or license. Free Booklet Outlines pro- | 


cedures, royalty rates, 
Kessler Sales corporation, 
mont, OH 43420. 


INVENTIONS WANTED. 
FREE CONSULTATION • NO IDEA TOO SMALL. 


requirements. 


or how i registi yon ipe, ӨШ de wel 


AMERICAN INVENTORS CORPORATION 
82 Broad Street, Dept. PS 
Westfield, MA 01085 (413) 737-5376 
а Ране Coast io "— 
GOOD EATING 


CANDY, 39 recipes $3.00. Carmac PS, 
Box 1152, Mitchell, SD 57301. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, Norwood, MA 02062. 


702 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. 
catalog. Gardiner, 4729L N. 7th Ave. 
Phoenix, AZ 85013. 


C-T-IW, Fre- 


و“ = = = = 


| n 

FT Locate from a LONG € 

[а with Ultra. Sensitive DIRECTIONAL Locate 

oe (FREE INFORMATIVE BROCHUR 
RESEARCH PRODU | 


SEND FOR 
BOX 270270-H TAMPA, FLORIDA 3368 


705 MISCELLANEOUS 


ORNAMENTAL Iron designs. Book 
1600 beautiful practical designs for rs 
ings, columns, etc. Free literature. Cu 
ningham, 3881 South 3200 West, P.O. B 
20005-5, Salt Lake City, UT 84120-0005. 


FREE BOOK. Prophet Elijah Comi 
Before Christ. Megiddo Mission, Dept. | 
146 ече oad, Rochester, АХ 

461 


BETTER Than Handwritting Analysi 
Write: Hungerford, 515 Thayer, Silv 
Spring, MD 20910. 


BIORHYTHM Printout Submit Bir 
date Sase. $5.00 (3 mos.) $8 (6 mos.) $10 
yr). Biochart, Box 107, Sparta, NJ 0787 


EXPLORE florescence with black lig 
Strom Co., P.O. Box 7522, Burbank, ( 
91510. 


STOP stammering forever. Money ba 
arantee, $10.00 to: PS Services, 82 


Langdon #25, Van Nuys, CA 91406. 


SCENTS THAT ATTRACT. Based 
pheromones. Just a few drops send ple; 
ant Pus werful chemical messag 
102) of Intrigue for men or cz 
, Р.О. Box 14; 
Killen, TX 76541. 30 Day guarantee. 


105A BETTER HEALTH 


PUREST WATER from HOME DISTII 
, WATER WISE, Box 45981, Centerh 
FL 33514, (800)874-9028. 


WORLTRONIC'S  Relaxomat Reduci 
Stress. Highly acclaimed handheld b 
feedback unit. Uses sound and ligh 
West German made. $79.90. Free inform 
tion, De Vries Marketing Company, De 
Н 1250 Oakmead Parkway Suite 210, Sc 
nyvale, CA 94086, 


15 HEALTH REPORTS, PROVEN TEC 
MIQUES. ($30.00 Value). For all 15 se 
$8.00 to: S.&S., Dept. 152B, Box 2L 
Toms River, NI 08758. 


CONTROL WEIGHT, SMOKING! 3 
trol" Does Both. $10.00 P.P. Informati 
S.a.s.e, - Harlu, 140 Drake, Dept. P, № 
Rochelle, NY 10805. Guaranteed! 


706 PERSONAL 
MEDITATION : Re-establish Physic 


Ct., Cupertino, A 95014. 


INVESTIGATORS, Latest Electro: 
Aids. Literature, $1.00. Clifton, Box 2: 


A, Miami, Florida 33168. 
PHOTO ID. Sealed in plastic. All stat 
rovinces, 24-hours. (Guaranteed. Fr 


irth certificate. send 
hoto, name, address, height, weig 
air, eyes, birthdate. Cardinal, 2071-2 
Emerson, Jacksonville, Florida 32207. 


DIVORCE 


Winning informati 
$1.00. MEN'S RIGHTS ASSOCIATIO 
189A, Forest Lake, MN 55025-0189. 


107 | HEARING AIDS 


GIANT Savings 30 days trial Terr 
Riteway, Box 594518, Chicago, IL 6065 


HUGE SAVINGS. Eliminate dea 
markup. Free Trial. Batteries wholesa 
Terms Arranged. Lloyds-PSC, Rockfo 
IL 61104. Call 1, 1/800/323-1212 Toll Free 


. FREE Hearing Aid catalog. Huge s: 

ings. No salesman will call. Try befc 

yon buy! Rhodes, Dept. 69-K, Brookpo 
L 62910. 


HEARING Aids From $59. 50 - 30 D 
Batteri 


$6.00 (2$10.0 


т Klectrónie Гей Вох 2005-1 
Pinel as Park, FL 33565. 


HEARING AIDS 
PRICE CATALOG FREE 
§ SUPER $AVINGS! Newest. Finest 

All types. Buy DIRECT & save ur 
I to HALF! No salesmen. Sold bı 
i AIR MAIL on HOME TRIAL. FREE 
" Catalog. Write: MONEYSAVERS 

Dept. PS-2D 9520 Langdon Ave. 
i Sepulveda, Cal. 91343 

Not sold in California, 


a ГР. 
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201 Solar Water Heating  Do-it-yourself solar 
domestic-water-heating system is explained in 
the catalog from The Back Forty. Also includes 
low-cost, high-quality systems and compo- 
nents. $1 


202 Heat-Pump Air Conditioner Coleman's 
T.H.E. (The High Efficiency) heat-pump air con- 
ditioner pays for itself in a few short seasons 
with year-round savings on utility bills. This full- 
color, six-page brochure describes its features 
and benefits. 25€ 


203 Personal Computers Learn how to get the 
most from your personal computer in this color 
brochure from CompuServe. Plug into vast data 
banks for reference material, financial and travel 
information, fantastic games, and more. Free 


204 Wood and Coal Stoves This catalog from 
Consolidated Dutchwest describes 10 different 
models of Federal stoves. Features include win- 
dows, brass trim, and ash bins. All stoves are 
cast iron. $1 


205 Kerosene Heaters Get this consumer's 
guide catalog, which provides information on 
the economics and advantages of using kero- 
sene heaters properly. It explains what type to 
buy, the correct fuel to use, and safety tips. From 
Consumer Information Center, a division of PFS 
Corp. $3.95 


206 Close-Out Bargains This periodic bulletin 
shows the latest variety of consumer products 
being liquidated by mail order—at big savings. 
Get a sample copy from C.O.M.B. $1 


207 All about Caulks This handy brochure 
describes different types and helps you learn 
what to look for when buying caulking. There's 
also a product comparison explaining which 
caulk is best for specific purposes. Available 
from Convenience Products, Inc. Free 


208 Repair Guides "You name it, this catalo 
from Carbooks lists a bookto tune it up or fix it. i 
includes manuals, repair guides, and technical 
books for cars, trucks, boats, planes, motorcy- 
cles, small engines, home appliances, comput- 
ers, and more. $1 


209 Power-Tool Guide This illustrated book- 
let shows you how to get the most from Moto- 
Tools, Dremel Power Tools, attachments, and 
accessories. It's ideal for the beginner or the 
experienced. From Dremel. $7.95 


210 Home Security Protect yourself and your 

home from muggers, thieves, and purse snatch- 

ers. This just-published booklet from The 

Emchar Co., “101 Tips for Your Safety and Secu- 

rity,” is a practical guide for the whole family. 
ree 


211 Grandfather Clocks This full-color cata- 
log of %-inch-hardwood grandfather clocks 
from Emperor Clock Company has kits and fully 
assembled clocks available, all at low factory 
prices. Free 


212 Automotive Custom Parts and Accesso- 
ries This catalog from IECO, Inc. illustrates 
seats, steering wheels, car covers, lights, 
wheels, alarms, and shock absorbers. Auto fash- 
ion for Japanese, German, and American small 
cars. $2 (returnable with purchase) 


213 Phone Products Keep in touch with 
friends and family no matter bow far away your 
travels take you—with Code-A-Phone tele- 
hones and telephone-answering products 
rom Ford Industries Inc. This brochure de- 
scribes its complete line of products. Free 


214 Dull Chain Saws? Get this booklet from 
Gamn' Enterprises, Inc., which describes the 
advantages of the fabulous, use-anywhere, 
Gamn' Chain-Saw Sharpener. Free 


215 Woodworking Tools Garrett Wade's illus- 
trated 212-page catalog describes the finest 
woodworking tools and finishing supplies. For 
pros and hobbyists who want the best. $3 


216 Home Exercise This booklet from Gravity 
Guidance, Inc. describes a home-exercise appa- 
ratus developed by an orthopedic specialist to 
help combat physical problems caused by occu- 
pational and recreational activities. Free 


217 Personal-Care Showers Turn your bath- 
room into a spa with a system from Interbath, 
Inc. It bubbles, tingles, adjusts to anybody's 
height, and has water- and energy-saving fea- 
tures. Details are available in booklet. 25e 


218 Aerodynamic Spoilers They can improve 
vehicle handling and styling—and save fuel. 
This 1983 catalog from Kamei Inc. also includes 
such extras as steering-wheel covers and wind 
splints. $2 


219 inventors Learn how to offer your inven- 
tion for sale or license with this booklet from 
Kessler Sales Corp. Outlines procedures, royalty 
rates, and requirements. 50 


220 Ventilation Tips "The in's and Out's of 
Ventilation" describes the causes and effects of 
inadequate ventilation and explains what the 
consumer can do to ventilate his house proper- 
ly. From Lornanco. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


221 Hands and Knees Sore? See how you can 
get off them in this booklet from Masport Amer- 
ica Inc. that explains its compact 68-16. tiller. It 
does the toughest weeding and cultivating, is 
ideal for small and medium gardens. $1 


222 Mobil Travel Guide Quality rating of 
20,000 hotels, motels, resorts, inns, and restau- 
rants. Contains discount coupons for room rates 
and visitor attractions. Seven regional editions: 
Northeast, Southeast, Northwest, Southwest, 
California and the West, Great Lakes, and Mid- 
Atlantic States. $6.95 each 


223 Insect Repellent This catalog contains ev- 
erything you should know about using Muskol— 
the insect repellent that's 100 percent concen- 
trate. Muskol provides effective protection 
against mosquitoes, black flies, chiggers, ticks, 
and gnats. Free 


224 Lawn-Grooming Tips Parker Sweeper 
Co.'s pamphlet gives advice on fertilizer, pest 
control, and thatching. Have a healthier and 
more beautiful lawn with a little help. Free 


225 Sprinkler Systems Made Easy This five- 
step do-it-yourself sprinkler-system brochure 
from Rainbird shows proper installation and can 
save homeowners hundreds of dollars. 50€ 


226 Roll-Up Steel Doors Saf-T-Space rolling 

door will turn an ordinary closet or room into a 

secure area. Pamphlet explains how simple it is 

to put a heavy steel barrier between burglars 

s your valuables. From Saf-T-Case Mfg. Co. 
€ 


227 It Runs on the Sun Solar Greenhouse cat- 
alog from the Vegetable Factory, Inc., tells how 
its insulated structures help heat homes. Also 
includes IRS ruling on energy tax credits. $2 


228 Outside Basement Entry Booklet from 
the Bilco Co. tells how to break through a foun- 
dation and build a block stairwell for direct 
access to the basement from outside. Includes 
complete instructions for do-it-yourselfers or 
professionals. Free 


229 Marine Catalog Lowrance Electronics’ 
1983 catalog features revolutionary new X-15 
and X-1550 computer sonar graph units, System 
2000 flashers, digital depth finders, and water- 
temperature instruments. Free 


230 Don't Die without a Will This easy-to- 
understand booklet from Michigan Gifts gives 
simple but pinding will forms telling how to 
make a legal will. Special price for Poputar Sci- 
ENCE readers. Money-back guarantee. $5 
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О 205 $3.95 O 210 
Name (please print). 
Address 
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[1 215 $3 


Please send the items checked below. | am enclosing $1 handling charge 
(any number of items) plus amount required for priced items. 


О 216 О 221 $1 © 226 25; 

O 217 25€ O 222 $6.95 O 227 $2 

О 218 $2 0 223 O 228 © 

О 219 50€ 0 224 О 229 

[] 220 O 225 50€ 0 230 $5 
City & State _ 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
Дь wm па аз на RE I шо иа ши ши ши EE ша ша eee 


8 POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 
: Note: POPULAR Science Massachusetts address is for Product Information only. 
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THIS COUPON EXPIRES APRIL 30, 1983 j 


POPULAR SCIENCE FEBRUARY 1983 
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1982 NISSAN MOTOR CORPORATION IN USA 


2 Product of NISSAN | === 
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© Philip Morris Inc. 1982 


Warning: The Surgeon General Has Determined 
ous to Your Health. 


That Cigarette Smoking Is Dangerous 


Kings: 16 mg ' таг,’ 1.0 mg nicotine—100's: 16 mg “tar: 
1.1 mg nicotine av. per cigarette, FIC Report Dec:81 


